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TECHNICAL MANUAL 
PRINTER TG-7-A AND TELETYPEWRITERS TG-7-B, TG-37-B, AND TT-55/MGC 


CHANGES 
No. 2 


DEPARTMENT OF THE ARMY 
Wasuineton 25, D. C., 26 December 1950 


TM 11-352, 15 February 1946, is changed as follows: 
The title of the manual is changed to read PRINTER TG-7-A AND TELETYPEWRITERS TG- 


7-B, TG-37-B, AND T'T-55/MGC. 


PART ONE 
INTRODUCTION 


Note. (Added) Teletypewriter TT-55/MGC is similar to Teletypewriter TG-7-B except for modifications to accom- 


plish noise suppression (par. 1d). 
Teletypewriter T'T-55/MGC unless otherwise specified. 


1. General 


* * x * * 


d, TruerypewritmrR TT-55/MGC. (Added) 
Teletypewriter T’T-55/MGC is a modified Tele- 
typewriter TG—7-B and is used as a part of Radio 
Set AN/GRC-26, a medium-power, vehicular radio 
station which provides radioteletype, voice, or 
c-w (continuous-wave) communication over a 
range of approximately 1,000 miles, depending on 
conditions of ionosphere and terrain. Principal 
modifications of Teletypewriter TG—7-B are made 
to accomplish noise suppression and include— 

(1) Installation of a power-lead filter (Tele- 
type part No, 102874) at terminals No. 
21 and 38 (fig. 247). 

(2) Addition of a .1-uf (microfarad), 500-volt 
a-c/d-c capacitor from the upper contact 
of the line jack (contact No. 12) on the 
base to ground at a tapped hole on the 
keyboard (figs. 247 and 247.1). 

(8) Addition of a .0l-uf, 500-volt a-c/d-c 
capacitor from terminal No. 21 to ground 
at a tapped hole in the bracket adjacent 
to the power switch (figs. 247 and 247.2), 

(4) Addition of a tinned copper braid ground 
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All information in this manual coyering Teletypewriter TG-7-B applies equally to 


strap between the OFF nameplate on the 
case and a keyboard mounting screw 
(fig. 247.3). 

Note. In addition to the electrical modifica- 
tions enumerated above, Teletypewriter ‘T’T— 
55/MGC is taken from Chest CH-50-B when 
it is used with Radio Set AN/GRC-26, and the 
hardware and mounting accessories are removed 
from the chest and are used to mount the unit 
in position on an operating table of the radio 
set. 


104. Test Sets 


* * * * * 


f. Muttmerer TS-297/U (Added) Multimeter 
TS-297/U is a multirange test instrument for 
measuring voltage, direct current, and resistance. 
Refer to TM 11-5500 for a complete description of 
Multimeter TS-297/U. 


126. Localization of Electrical Troubles 
# * # x * 


Note. (Added) Multimeter TS-297/U is a component 
of Tool Equipment TE-50-A and can be used in place of 
Test Unit I-236 and, also, wherever an ohmmeter is re- 
quired in trouble shooting this equipment, 


list of allowances of expendable material, or other authorized supply basis, 


APPENDIX Ill 
IDENTIFICATION TABLE OF PARTS 


Note. (Added) The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisi- 
tions must cite an authorized basis, such as T/O & BE, T/A, 'T/BA, SIG 6, SIG 7, SIG 8, SIG 7 & 8, SIG 7-8-10, SIG 10, 


The Department of the Army Supply Catalogs 


applicable to the equipments covered in this manual are SIG 7 and 8 TG-7 and SIG 7 and 8 TG-87. For an index of 
available supply catalogs in the Signal portion of the Department of the Army Supply Catalog, see the latest issue of SIG 
1, Introduction and Index, 


1. Department of the Army Supply Catalog 


Reference (Rescinded) 


9elk 


Identification Table of Parts for Teletype- 
writer TT-55/MGC (Added) 


Noite. Parts listed in this appendix for Teletypewriter 
TG-7-B plus parts listed below comprise an identification 
table of parts for Teletypewriter TT-55/MGC, 


Fig. ref Name of part and description 
GATOS cae CAPACITOR, fixed: paper; .01 uf, 500 v ae/de 
working; hermetically sealed case; 94/’ lg x 5¢"" dia 
case; mineral oil impregnated and filled; Sig C 
Capacitor CA-472 modified by addition of wire 
connection. 
V7 Pe a CAPACITOR, fixed: paper; .1 uf, 500 v ac/de work- 


ing; hermetically sealed case; 1/9’! lg x 1’ dia case; 
mineral oil impregnated and filled; Sig C Capacitor 
CA-488 modified by addition of wire connection, 
MOUNT, vibration: 244” sq x 1/’ thk; rubber cushion 
2” dia x 1”” thk, 
NUT, hexagon: steel, %’’-16 thd 
PAD: felt, gray; 1746’! lz x 1734" wd x 34" thk________ 
STUD: steel; 1.1937” o/a, w/hex. shoulder, %4’’ across 
flats. 


Function of part Binal cone 
Suppresses interference within a | 3DA10-496 


frequency range of 1.5 to 38.9 
megacycles. 


Suppresses interference within a | 3DA100-992 
frequency range of 1.5 to 38.9 
megacycles, 


Eliminates shock_..------------- 47102510 
i dwnehewcucawese eds | Saeesen sews sesctnae~catsowacce 4T 85595 

Silencing pad for teletypewriter____| 47103148 

Mounts base plate to shock mount_| 47103376 
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BASE 
CAPACITOR BRACKET 


\  \ 4#6-40.x 3/8 BHMS 
i TOOTH 
\ SEXT TOOTH CAPACITOR Be MatIER 


LOGKWASHER 
BRAGKET 
#6-40 X 3/8 BHMS 


| MEP 
VIEW-A 
ON-OFF. 
GONTACT NO. 12 SWITCH 


3-INCH LEAD F 
XL 


CAPACITOR 
UF 

500 V AG-DG 

KEYBOARD 

SEE VIEW-A 


TM 352-G2-2 TM 352-C2-3 


Figure 247.1 (Added), Teletypewriter T'T-55/MGC, loca- Figure 247.2 (Added). Teletypewriter T'T-55/MGC, lo- 
tion of .1-uf capacitor in modification of Telelypewriter cation of .O1-uf capacitor in modification of Teletypewriter 
TG-7-B, TG-7-B, 


#15 AWG TINNED 
COPPER BRAID 


1/4" SPADE 
LUG 


#§ INT TOOTH 
LOCKING TERMINAL: 
TM 352-C2-4 


Figure 247.38 (Added), Yeletypewriter TT-565/MGC, lo- 
cation of grounding braid in modification of Teletypewriter 
TG-7-B, 
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TM 11-352 
7 Gl 


TECHNICAL MANUAL 
PRINTER TG-7-A AND TELETYPEWRITERS TG-7-B AND TG-37-B 


CHANGES | * 
No. 1 


DEPARTMENT OF THE ARMY 
Wastinaron 25, D. C., 13 April 1949 


TM 11-352, 15 Febrnary 1946, is changed as follows: 


2. Table of Components 


The principal parts * * for export shipment. 

a. Prrnver TG-7-A (Stanau Corrs Srrocn No. 
4T213A-1) (fig. 1). Older teletypewriters are 
stock numbered 4172.13-1 (par. 6). 


tte Pkg. 
tity | No. 


Signal Corps stock No. Item Remarks 


| 
1 1/3 | 4TBP108/210 Typing See par. 6 fer 


/ 


unit older ma- 
chines. 
* =| * | ae * 


Note—tThis list is * * * identification purposes only. 


6. Teneryrewrirer TG-7-B  (Stenau Corrs 
Srock No. 4T2.28A—4 frontispiece). Older 
| 

teletypewriters are stock numbered 41T2.28A-1, 


A-2, or A-3. (See par. 6.) 


Quan- | i | 


tity. exe Signal Corps stock Na. Item Remarks 
ty | No. 
i = = 
1 : ATLIS700AA Copy 
holder, 
* | # * 


Note.—this listis * * * identification purposes only. 

ce. TeLeryrewrirer TG-37-B (Srenau Corps 
Srock No, 4T2.23A-1). Older teletypewriters 
are stock numbered 4172.23-1 (par. 6). 


ae | Pee. Signal Corps stock No. Item Remarks 
e + t # 
l Z ATBK2Q01AA/KS — Key- 
| board 
* | ED Ey 
fleets ATLI5700AA Copy 
holder 
* * oe # ar 
Note.—This listis * ™ * and CH-62-B. 
6. Differences in Models 
bo Ey a * * 


6, Dirrerences iN Harnier anp Later Movers. 
(1) The differences in “ * * the follow- 
ing chart: 


ee | Tie. Signal Corps stock No. Item Remarks 
1 | 1/3 | 4TBP114/210 | Typing | See par. 6 for 
unit, older = ma- 
chines, 
% ea * 1: # 
1 ATBK201AA/JX  Key- See par. 6 for 
board. older = ma- 
chines. 
* * u: * * 
Item Printer TG-7-A 
Keyboard: 
Mavly-models 22.2 ence ee BK24hX 
Tatesnod al seven sc toe ee ) B24 X 


Teletypewriter RG-7-B | Teletypewriter TG-37-B Daletrbawelen EC Ee 
P P # 
i | 
BK23IX * BIK29KO 
BEK201AA/IX BK2O0LAA/KS BK29KO 
* He of 


Figure 33. Typing unit crate with lop and front frame 
(For equipment on Order Nos. 13465—Phila—48 
and 1768-Phila-49-2, carriage fastening brackets (fig. 
34.1) replace the carriage fastening clips.) 


removed, 


Figure 34. Contents of parts bag. CFor changes in 
equipment on Order Nos. 13465-Phila-48 and 1768—Phila- 
49-2, refer to’ figure 34.1.) 


*These changes include information contained in Teletype Bulletin No. 138, Issue 5, copyrighted 1944 by the Teletype Corporation. 


833137°—49 


PAPER 
ROLL 
SPINDLE 


LEFT HAND ; IRIGHT HAND 
CARRIAGE CARRIAGE fH 
FASTENING : FASTENING i 
BRAGKET i 


Figure 84.1 (Added.) Paper roll spindle and carriage fustening brackets for Order Nos. 134 


TRIP LATCH 


THUMBSCREW 


INDEX ARM 


STOP LEVER 


STOP ARM 


SELECTOR LEVERS 


SELECTOR CAM SLEEVE 


Figure 75.1 (Added.) 


|BRACKET 


Bf c ap a 
| TM 352-Cl-1 
ESE Rainey 


—Phila-48 and 
1768-Phila-49-2. 


Figure 63, Lubrication points for selector mechanism. 
(For changes in equipment on Order Nos. 138465-Phila—48 
and 1768—49-2, refer to figure 63.1.) 


SIDE VIEW OF RANGE FINDER 
TM 352-Cl-2 


Migure 63814 (Added.) Side view of range finder for Order 
Nos. 18465-Phila-84 and 1768-Phila—49-2. 


Figure 75, Cross-section of selector unit. (For changes 
in equipment on Order Nos. 13465-Phila-48 and 1768- 
Phila-49-2, refer to figure 75.1.) 


\ ————— BELL CRANK 


SELECTOR MAGNET 


ARMATURE 


MAIN SHAFT 
TM 352-Cl-3 
Cross-section of selector unit for Order Nos. 13465-Phila-—48 and 1768-Phila-—49-2. 


184. Introduction to Test Requirements and 
Adjustment Procedures 
ak co co ae * 
ce. Requirement And ApsustmMentr INnprEx. 


Assembly Adjustment Paragraph 
* we * * + 


Typing Unit: 


ak * me oo * 
Main shaft adjustment.-22- Ss sass ee lt 
Main-shaft clutch spring adjustment—_-~---~- _ 220 
Main-shaft clutch throw-out lever adjustiment_-_ 218 
* * * * * 


192. Ribbon-feed Shaft Bearing Plates (figs. 
139 and 140) 


* 


db. ReQuirEMENTS. 

(1) The left end of the ribbon-feed shaft 
should be flush with or extend not more 
than 0.015 inch over the inner end of the 
left vertical feed shaft bevel gear teeth. 


When the ribbon-feed * * *  ribbon- 
feed shaft gear. 
S 
* * Do * * 
~ * Eo 


ce. AnsustmMeNt. Loosen the mounting 
the second requirement. Check the lateral move- 
ment of the ribbon-feed shaft (movement from 
one detented position to the other); it should 
measure at least three-sixteenth inch. If nec- 
essary, refine the adjustment of the ribbon-feed 
shaft bearing plates. 


In figure 140, change the designation—Some 
End Play, Not More Than 015’’—on the left of the 
illustration to read: Some End Play, Not More 
Than 0,015’. 


Pigure 148. Ribbon-reverse shaft (old style). CPor 
equipment on Order Nos. 13465-Phila—48 and 1768-Phila- 
49-2 the requirement 4%” to %4” should read 4” to 
34'",) 

78." 


201. Ribbon-reverse Shaft Collar (fig. 143) 
k 


* * * * 


The ribbon-reverse shafts 
than 0.008 inch. The ribbon-reverse shaft 
collars should be positioned so that there is 14 to 
54, Inch (4 to % inch for equipment on Order 
Nos. 13465-Phila-48 and 1768-Phila—49-2) be- 
tween the centers of the setscrews and the edges of 
their ribbon-spool brackets. 

% * Ff * # 


5. ReQuIREMENTS. 
Pd k *& 


220. Main-shaft Clutch Spring (fig. 154) 
* Bo * ok 

b. Requirements. With the teeth * * 
pull straight down. A pull of 22 to 26 ounces (22 
to 30 ounces for equipment on Order Nos. 13465- 
Phila-48 and 1768-Phila-49-2) should be re- 
quired to separate the clutch teeth. After check- 
ingthe oa to 10 ounces. 
*k ae ae * 


* 


Figure 154, Main-shaft clutch spring. (For equip- 
ment on Order Nos. 13465-Phila-48 and 1768-Phila—49-2 
the requirement 22 to 26 ozs. should read 22 to 30 -ozs.) 


221.1. (Added.) Printing Bail Shaft Right 
Bearing Adjustment (for equipment 
on Order Nos. 13465—Phila—48 and 


1768—Phila—49—2) (fig. 161.1) 


ad. Preearation., Remove the type-bar carriage. 

6. Requirements. With the printing bail held 
toward the right there should be some clearance, 
not more than 0.015’’, between the end of the print- 
ing bail casting and the left bearing of the printing 
bail shaft. 

e. Apsustment. Remove the printing bail 
spring and position the right bearing; the elon- 
gated mounting holes make it possible to move the 
bearing. Replace the printing bail spring after 
the right bearing has been positioned. 


LEFT SIDE 
FRAME 


PRINTING 
BAIL SHAFT 


PRINTING BAIL SHAFT 
LEFT BEARING 


PRINTING BAIL 


SOME CLEARANCE, NOT MORE THAN .OI5" 


PRINTING BAIL BLADES 


PRINTING BAIL SPRING 


PRINTING BAIL SHAFT 
RIGHT BEARING 


SPRING ADJUSTING 
LEVER SCREW 


SPRING ADJUSTING 
LEVER 


6-1/2 TO 8-1/2 LBS. TO 
START LEVER MOVING 
TM 352-Ci-4 


Pigure 161.1 (Added.) Printing-bail spring for Order Nos. (3405- Phila-48 and 1?768—Phila—49-2. 


232. Selector Separator Plates (fig. 163) 

ef * * * * 
6. Requirements. The leaf spring * * #* 

on the swords. The ends of the leaf springs 

should project 0.045 to 0.055 inch (0.050 to 0.060 

inch for equipment on Order Nos. 13465-Phila— 

48 and 1768—Phila-49-2) below the undersurfaces 

of their straight portions. 

a oe * % % 


igure 163. Selector separator plates. (For equipment 


on Order Nos. 13465-Phila-48 and 1768-Phila—49-2 the 
requirement 0.045” to 0.055’ should read 0.050” to 0.0607.) 


236. Armature Stop (fig. 167) 


a % Es 


He we 


STOP LEVER PLATE 


STOP LEVER 
ECCENTRIG SCREW 


STOP LEVER 


| TO I-1/2 OZS. TO START 
LATCH MOVING 


6, Requmements. The No. 1 sword arms (right 
and left) should clear the associated arms of the 
selector armature extension 0.040 to 0.042 inch 
(0.035 to 0.037 inch for equipment on Order Nos. 
13465-Phila-48 and 1768-Phila—49-2; the upper 
limit may be increased to 0.042 inch only when 
necessary to permit meeting the requirement 
for clearances given in paragraph 252b) when 
the front edge of the opposite sword arm is against 
its armature extension arm and the No. 1 selector 
lever is on the high part of its cam. Rehook the 
locking-lever spring. 

% a * * * 

Figure 167, Sword arm clearance. (For equipment on 
Order Nos. 13465-Phila-48 and 1768-Phila-49-2 the re- 
quirement .040’’ to .042’ should read 0.035’’ to 0.037’".) 


SOME CLEARANCE, NOT 
MORE THAN .006" 


AT LEAST .002" 
ARMATURE TRIP OFF 
ECCENTRIG SCREW 
TRIP LATCH PLUNGER 
TRIP LATCH SPRING 
TRIP LATCH 

TM 352-Cl-5 


Figure 172.4 (Added.) Range finder and stop lever for Order Nos, 13465-Phila-48 and 1768-Phila—49-2. 


SOME CLEARANCE | 


NOT MORE THAN.OO02" 


Figure 174.1 (Added.) 


312. Dash-Pot Lever Spring (fig. 186) 


* * x * 


d. Requirements. Unhook the dash-pot * * * 
the spring eye. With the front end of the dash- 
pot lever in its extreme right-hand position, a pull 
of 16 to 22 ounces should be required to stretch the 
spring to its position length. Rehook the spring. 

* * tk % a 


323. Send-Receive T-Lever Friction Washer 
(fig. 192.) 
* * ok % ae 
e. Ansustment. Replace with a new friction 
washer. On equipment that has a 119925 elastic 
stop nut and a 71047 shim, position the stop nut. 


5 TO 8 LBS. TO START 


PAPER SPINDLE SPINDLE MOVING 


SPINDLE DRAG SPRING 
RETAINING PLATES 


TM 352-Cl-7 
Figure 190.1 (Added.) Paper spindle for Order Nos. 
18465-Phila-48 and 1768-Phila—49-2. 


354. Trip-Off Pawl Stop Plate (fig. 202) 
* * a * me 
bd. Requirements. The clearance between all 
key levers and the universal bar should be 0.040 to 
0.070 inch between the spacer key lever and the 
universal bar when the trip-olf pawl is resting 
against the end of the stop plate. 


373. Send-Receive-Break Contact Springs 


* * * * a 


}. REQUIREMENTS. 


* * * * a 
(3) (Superseded.) All the clearance re- 
quirements pertaining to contact springs 


ARMATURE TRIP-OFF 
ECCENTRIC SCREW 


—_—————- TRIP-LATCGH 
STOP LEVER 
TM 352-G1-6 


Armature trip-off eccentric screw for Order Nos. 13465-Phila—48 and 1768-P hila—49-2. 


Nos. 3 to 6 inclusive ((5), (7), (8), and 
(9) below), generally will be met if the 
following three preliminary requirements 
(w). (b), and (e) are complied with: 

(a) The stiffeners for contact springs Nos. 
4 and 5 should be straight. 

(6) Contact springs Nos. 4 and 5 should 
rest, with perceptible tension, against 
their respective stiffeners. When the 
contacts are open there should be no 
gaps between the ends of the stiffeners 
and the contact springs. However, a 
gap of not more than 0.004 inch is per- 
missible at any other point. 

(ec) With the SEND-RECEIVE lever in 
the RECEIVE position (down), the 
extension on the upper contact lever 
should be approximately midway be- 
tween imaginary lines extending up- 
ward from contact springs Nos. 4 and 
5. Tf necessary, bend the extension on 
which the double contact springs are 
mounted to meet this requirement. 
This requirement may be varied when- 
ever the clearance requirements given 
in (4) through (11) below cannot be 
met. 

373.1 (Added.) Alinement and Square- 
ness of Governor Contacts 


a. Preparation. Remove the governor adjust- 
ing bracket, the brush spring plate, the target, and 
the governor cover. 


Note, All governor contacts can be adjusted for aline- 
ment of edges; only those governor shells which provide 
elongated mounting holes for the fixed contact bracket 
perinit adjustment of the contact for height; this is done 
by positioning the contact bracket. 


b. Requirements. The governor contacts 
should be in line and should meet squarely so that 
the maximum contact surface is provided. Check 
these requirements with the retractile spring ten- 


- 


sion adjusted so the contacts just make, or to the 
limit of the adjusting screw. 
¢. ADJUSTMENT, 

(1) Line up the edges of the contacts by 
means of the floating contact hinge 
mounting screw. 

(2) Adjust the contacts for squareness from 
right to left by positioning the height of 
the fixed contact bracket; the elongated 
mounting holes in the governor shell make 
possible such positioning. 

(8) Adjust the contacts for squareness from 
front to back by twisting the floating con- 
tact hinge (apply force to the arm near- 
est the contact). 

Note, Use a 0,002-inech gage (or a smaller gage if one 
is available). Insert the gage between the edges of the 


contacts to see whether the gage enters (or does not en- 
ter) equally on all sides, 


374. Governor-Speed-Adjusting Wheel Fric- 
tion Washer (fig. 212) 


* ik oo we * 


bd. Requirements. Hook a 32-ounce * = * 
to the radius. A pull of 16 to 20 ounces (16 to 24 
ounces for equipment on Order Nos. 13465- 
Phila-48 and 1768-Phila-49-2) should be re- 


quired to start the wheel moving. 


* % ” *k 


378. Governor Brush Spring Plate Bracket 
(fig. 213A) 


* Ey * * * 


b. Requirements. 

(1) (Superseded.) A line established by 
the center of the outer disk and the center 
of one of the brushes should pass through 
some portion of the other brush (fig. 213). 


a # Bo bY ok 


In figure 213-A, change designation—Line to 
pass through center of outer disk and center of 
contact brushes—to read: See paragraphs 378 
through 881 for alinement of brushes. 


APPENDIX Ill 
MAINTENANCE PARTS 


1. (Superseded.) Department of the Army 
Supply Catalog Reference 

The appropriate pamphlet or the Department of 

the Army Supply Catalog for the equipment 


described in this manual is SIG 7 & 8 TG-7. For 
an index of available catalogs, see the latest issue 
of Department of the Army Supply Catalog 
SIG 1. 


3. Group 1. Maintenance Parts for Typing Unit and All Common Maintenance Parts 


pet peice Signal Corps stock No. Name of part and deseription | lig. 
* * * : #* : * * 
10263 | 4 R1026 2-22 Bae SCREW, machine: Fil * * * %4'' thk; special__| 221, 222, 224 
* * Bo * * ok * 
6 WPEAO DD Ae eee, SCREW, machine: Fil * * # liam X 0O.11¢ 2 20, 222, 225 
1160 | 4T1160 SCREW hi Wile eee edi 0.119’ | 217, 220, 222, 225, 
thk,. 228 
* #% 2k “ ae # Ef 
6746 | 4T6746____..-.-------- SCREW, machine: slotted * * * flats, $42’ thk_| 218, 220, 221, 222, 
225 
* * * i * * * 
T4703) AT TAT0S. colon ee SPRING, compression; 0.0117 * * * w/elosed | 225 
ends. 
% * * ‘ * * % 
03225)! 4223998 wae eee hes WASH ER—Delete this entire item. 
% % * * * * 


Figure 217%. Frame parts, left side. (For equipment 
on Order Nos. 13465-Phila-48 and 1768-Phila-19-2 make 
the following changes: 

Left side of illustration— 
74055 Roller to 111027 Block; 
Right side of illustration— 
76295 Spring to 104824; 6746 Serew to 1160; 2322 
Lock Washer to 2449; 
Delete 74554 Spring Post.) 


Figure 220, Rear cross-bar assembly parts and printing 
bail assembly parts. (For equipment on Order Nos. 
13465-Phila-48 and 1768-Phila-19-2 make the following 
change: 

Lower illustration, left side— 
74144 Spacing Pawl Arm to 89097.) 


Figure 221. Carriage-return assembly parts. (For 
equipment on Order Nos. 13465-Phila-48 and 1768-Phila- 
49-2 make the following change: 


Bottom illustration right side— 
2322 Lock Washer to 2449.) 


Figure 222. Function lever assembly parts. (For 
equipment on Order Nos, 13465-Phila-48 and 1768-P hila- 
49-2 make the following change: 

Upper illustration, right side— 
74626 Shim to 3438 Washer.) 


Figure 223. Motor-stop assembly parts and platen roll 
parts. (For equipment on Order Nos. 13465-Phila-48 
and 1768-Phila-4$-2 make the following changes: 

Top illustration, right side— 
2191 Lock Washer to 71047 Shim, and 3598 Nut to 
119925 Stop Nut; 
Second illustration from top, right side— 
74517 Screw to 122699; 
Substitute figure 223.1 for the third illustration from 
the top.) 


W7319 SHAFT 


116793 LOCKWASHER 


7317 BEARING 


ar 117314 SPRING 


Po OLS SPINDLE END 


ella 


117313 PAPER ROLL SPINDLE (ASSEM.) 


17318 SCREW 


TM 352-CI-8 


Figure 223.1 (Added.) Paper spindle (new style) for Order Nos, 13465-Phila-48 and 1768—P hila—49-2 


1030 SHOULDER SCREW 
34432 WASHER 


3598 NUT 71697 CLAMPING PLATE 
78597 SCREW 
1073 THUMB SCREW . a | 78596 WASHER 
34-56 NUT yk t 
3640 LOCKWASHER oy eal > 6850 BELL CRANK 
pf lL A, 


“41=7-* 


71696 RANGE SCALE(WITH 


& 
71976 STOP PAWL PLATE ——* 


BELL CRANK MOUNTING) 


7607 COLLAR Ey EL { 


6909 STOP LEVER 


al A Fe 
| if ~—~_7007 TRIP PLUNGER 


eel a 680! SCREW 


3640 LOCKWASHER 


6830 TRIP LATCH 


__680) SCREW 
3640 LOCKWASHER 


6799 SCREW 
Figure 225.1 (Added.) 


Figure 225. Selector unit parts and motor-stop locking 
assembly parts. (For equipment on Order Nos. 13465- 
Phila-48 and 1768-Phila-49-2.make the following changes: 

Top illustration, right side— 
6998 Post to 78163; 
Substitute figure 225.1 for the illustration second 
from the bottom.) 


Figure 226. Tupe-bar basket parts. (For equipment on 
Order Nos. 13465-Phila-48 and 1768—Phila-19-2 make the 
following change: 

Right side of illustration— 
2322 Lock Washer to 2449.) 


Figure 227. Type-bar carriage parts. (For equipment 
on Order Nos. 13465-Phila-18 and 1768-Phila-49-2 make 
the following changes: 

Left side of illustration— 
2322 Lock Washer to 2449; 

Right side of illustration— 
1026 Screw to 114125.) 


Figure 228, change the following designations 
in the top illustration : 


From— To— 
Code Bars (see page 26) 
L160 Screw 
74199 Eccentric Bushing 
£191 Lock Washer 


Code Bars (see page 246) 
1088 Screw 

113872 Eccentric Bushing 
2191 Lock Washer 


7602 SPRING 
TM 352-Ci-° 


Range scale assembly for Order Nos, 13465-Phila—48 and 1768—Phila—49-2. 


Add the following items for Bell Cranks #1, #2, #8, and 
#4: 

1160 Screw 

74199 Eecentrie Bushing 

2191 Lock Washer 


Figure 228. Bell crank parts and ribbon-feed mechanism 
parts, (For equipment on Order Nos. 13465-Phila-48 and 
1768-Phila-49-2 make the following changes: 

Top illustration, left side— 
74025 Bell Crank #5 to 114139; 
Top illustration, right side— 
6746 Screw to 1160; 
Middle illustration, left side— 
70796 Spool Cup to 107487; 
Middle illustration, right side— 
70796 Spool Cup to 107488; 
Bottom illustration— 
11035 Backstop to 110351.) 


Figure 229. Base parts. (For equipment on Order Nos. 
13465-Phila-48 and 1768-Phila-49-2 make the following 
changes: 

Middle illustration, left side— 

103378 Base to 113414, and 1193 Screw to 81975; 
Bottom illustration, left side— 

103378 Base to 113414 (two places).) 


Figure 231, Relay mounting bracket parts and target 
lamp parts. (For equipment on Order Nos. 13465-Phila- 
48 and 1768-Phila-49-2, in bottom illustration, right side, 
add a 98510 Lockwasher to the Toggle Switch assembly.) 


In figure 283, at the right of the bottom illustration, 
inclose the top seven items in one bracket, and add the 
prefix A to all the items except the 2247 Washer. At the 
left of the bottom illustration, add a 86273 Washer to the 
74059 Screw and 2191 Lock Washer assembly, 


Figure 233, Milter assemblies parts. (For equipment on 
Order Nos. 13465-Phila-48 and 1768-Phila-49-2 make the 
following changes: 

Bottom illustration, at the right— 

Delete the prefix A from all items; delete 2247 
Washer and add 73427 Shim; change 77911 
Brush Holder Cap to 70873; 

At the left— 

Change 74059 Screw to 93141; change the caption 
“99250 Motor-Governor Filter (Assem)” to read 
“107094 Motor-Governor Filter (Assem)—ex- 
cludes parts with A designation.” ) 


Figure 235. Keyboard parts, (For equipment on Order 
Nos. 13465-Phila-48 and 1768-Phila-49-2 make the fol- 
lowing changes: 

Upper illustration, left side— 
74532 Keyboard Base to 144950AA; 


114240AA COPY HOLDER 
(BLACK WRINKLE) 


| 1291 SCREW 


94617 SPACER 


IIS7OOAA COPY HOLDER 6" (ASSEM.)-~BLACK WRINKLE 


Upper illustration, right side— 

91739 Insulator to 91739G; 
Lower illustration, left side— 

74532 Keyboard Base to 114950AA; 
Lower illustration, right side— 

1248 Screw to 1268 (two places).) 


Figure 236, Keyboard transmitter assembly parts. 
(For equipment on Order Nos. 13465-Phila-48 and 1768- 
Phila-49-2 make the following changes: 

Top illustration, left side— 
Delete 7081 Post; 
Right side— 
Delete 7081 Post (two places); 
Change 7002 Washer to 36273 and 6800 Screw to 
107485.) 


Figure 237, Cover assembly parts. (For equipment 


on Order Nos. 13465-Phila-48 and 1768-Phila-49-2, sub- 
stitute figure 237.1 for the top illustration and figure 
237.2 for the middle illustration.) 


10920 ROD 


1329 LINE GUIDE 


34-8 NUT 
2191 LOCKWASHER 


TM 352-C1l-10 


Figure 237.1 (Added) 115700AA copy holder 6 inch (assembly)—black wrinkle for Order Nos. 13465-Phila-48 and 
1768-Phila—49-2. 


1072 THUMB SCREW 
2191 LOCK WASHER 
62414 COVER DETENT KNOB 


80985 SCREW 
80986 LOCKWASHER 


104990 GLASS (II 19/32 X 6 I/4X% 1/8 
74759 STRIP—FELT 


BO870AA GLASS RAIL—LEFT 
(BLACK WRINKLE) 

BO869AA GLASS RAIL—RIGHT 
(BLACK WRINKLE) 


104572 STOP ARM 
7002 WASHER 

2191 LOCKWASHER 
83885 NUT 


76099 WASHER 
83865 NUT 


103-27 WASHER 
3640 LOCKWASHER 
34-66 NUT 

74637 SPRING 


80875 COVER ARM 
1030 SCREW 

3438 WASHER 
3598 NUT 


80876 STRIP 


83572AA PAPER GUIDE PLATE 
(WITH SCREWS) 


76099 WASHER 
83572 NUT 


82414 GOVER DETENT KNOB 


J : Wee LOCKWASHER 
82415 COVER DETENT SPRING 
a 7002 WASHER 


cH, 2191 LOGKWASHER 
83885 NUT 


74825 STRIP-PAPER SLOT 


80985 SCREW 
80986 LOCKWASHER 
34-56 NUT 


76099 WASHER 
83655 NUT 


PAD. 
(CEMENTED IN POSITION) 
82401 —REAR LOWER 


8B8935AA RANGE FINDER DOOR 
(ASSEM.)- BLACK WRINKLE 


88877 LACING- BLACK 


C-146 COVER (ASSEM.)-BLACK WRINKLE 
C-146 cover (assembly)—black wrinkle for Order Nos. 18465-Phila-48 and 1768—Phila—49-2. 


Figure 287.2 (Added.) 


In figure 238, at the left of the illustration, add 
the following information to the designation 
Target Lamp: “(See figure 231 for component 
parts.) ” 


Figure 238. Motor unit parts. (For equipment on 
Order Nos. 13465-Phila-48 and 1768-Phila-49-2 make the 
following changes: 

Left side— 
© 77911 Brush Holder Cap to 70873; 
1100 Pilot Serew to 116922; 
© 99250 Motor-Governor Filter (Assem) to 
107094 (see figure 233 for component parts); 
Right side— 
76555 Washer D to 2846; 
Below the illustration delete the designation 104038 
Motor Replaces 77953 Motor on Later Models, and 
notes © and ©.) 


Figure 239. Motor parts. CFor equipment on Order 
Nos. 13465-Phila-48 and 1768-Phila-49-2, delete figure 
289.) 


10 


82402— REAR UPPER 
82403- FRONT 

82399- RIGHT 

83421 —-LEFT REAR -LARGE 
11654—- LEFT FRONT -SMALL 


TM 352—-CI-II 


Tn figure 240, in the top illustration, add the fol- 
lowing information for the screw and washer that 
hold the left-hand 6319 Block: 

6437 Screw 
{7003 Washer 


Figure 240. Governor parts. (For equipment on Order 
Nos. 13465-Phila-48 and 1768-Phila—49-2, delete 72835 
Contact Point from the top illustration.) 


Figure 243. Improved parts for base of Chest CH-62-B 
or CH-62-F. (For equipment on Order Nos. 13465- 
Phila-48 and 1768-Phila-49-2, Carriage Fastening Brack- 
ets are substituted for Spring Hooks to hold the type 
bar carriage securely during transportation. (See fig. 
34.1).) 


Iigure 244. Pull bars, tupe bars, and key tops parts. 
(For equipment on Order Nos. 13465-Phila-48 and 1768-- 
Phila-49-2, change the last item in the catalog column 
of the small code bar chart from 74184 to 114432.) 

Figure 247, Schematic wiring diagram for Teletype- 
writers TG-7-B and TG-37-B. 


10. Numerical Index to Parts Identification 
Illustrations 


All parts * 


the same figure. 


Part No. Namie of part Fig. Nos. 
1 * * * * 
NOS8e == Serew: 6-40 x %o'/___| 228, 235 
* * * + * 
160225 Screw: 6-40 x %6’’___| 217, 220, 222, 225, 228, 
229 
24492. == Loekwasher.._..-.--| 217, 220, 221, 226, 227, 
229, 232, 241 
* * * * # 
34432___.| Washer____.___- _.-| 217, 218, 220, 221, 223, 
225, 226, 227, 228, 
230, 246 
86273222. Washers = + =o e 233, 236 
70873_.--| Brush-holder cap_.--| 233, 238 
(S4otea- | MOINS ene a sonal ee Osteo: 
* * * * at 
82415__.. Cover detent spring__| 237 
82440) 2-2 | Screwz 5.---- 6-5 233 
* * * * + 
107112___| Shims; 0.002” thick__| 236 
113382___| Eecentric bushing___| 228 


Note. (Added.) For equipment on Order Nos. 18465— 
Phila-48 and 176S—Phila-49-2 the following part numbers 
are not used: 1100, 1198, 2247, 2822, TOS1, TOT9G, T2835, 
74025, 74055, T4144, T4184, T4517, 74582, T4626, TE205, 
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TLGO22 Se ee BilowMsorew was once ene oan ee 238 
LOOZ here re NStODAU ba mean eon e nee 223 
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Figure 


TG-7-A, 


249. Schematic wiring diagram for Printer 


Figure 260, Actual wiring diagram for Printer TG-7-A. 
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DESTRUCTION NOTICE 


WHY — To prevent the enemy from using or salvaging this equipment 
for his benefit. 


WHEN — When ordered by your commander. 
HOW — 1. Smash—twUse sledges, axes, handaxes, pickaxes, hammers, 
crowbars, heavy tools. 
Cut—Use axes, handaxes, machetes. 


Burn—Use gasoline, kerosene, oil, flame throwers, incen- 
diary grenades. 


4, Explosives—Use firearms, grenades, TNT. 
Disposal—Bury in slit trenches, fox holes, other holes. 
Throw in streams. Scatter. 


USE ANYTHING IMMEDIATELY AVAILABLE FOR DESTRUCTION OF 
THIS EQUIPMENT. 


WHAT — 1. Smash—Teletypewriter typing unit, base, motor unit, key- 
board, cover, and chests. 
Cut—All power and signal cords and wiring. 


38. Burn—Technical Manuals, records, and_ teletypewriter 
chests. 


4. Bury or seatter—Any or all of the above pieces after 
smashing, breaking, and burning. 


DESTROY EVERYTHING 


<a 


SAFETY NOTICE 


Severe shock may result from contact with current-carrying parts of 
this equipment. Be sure that the power is off before touching terminals and 


conductors with bare hands. All test leads should be insulated. 


on ee . as , Pai, 
a ee, 
This manual supersedes 1M 11-852, December 1943, and TB 11-352-1, December 1944. 
PART ONE 

INTRODUCTION 
a eA eee 
Section |. DESCRIPTION appendix II lists the Technical Manuals for 
other equipment, sets, and systems with which 
|. General Printer TG—7—A and Teletypewriters TG-7-B 


a. SCoPE. This manual furnishes descriptive 
information and detailed maintenance and re- 
pair instructions for Printer TG—7—A and Tele- 
typewriters TG—7-B and TG-37-B. This equip- 


ment is normally installed with related tele-. 
typewriter equipment and is not capable of \, 
operating except when used with other equip-| 
ment. Throughout TM 11-352 references will be): 


made to the related Technical Manuals which 
provide detailed information on planning lay- 
outs, installation, operation, and maintenance of 
the various teletypewriter sets or systems, in 
which, or with which, one or more Printers 
TG-7-A or Teletypewriters TG—7-B and TG— 
37—B are commonly used. 


TM No. 
11-354 


Technical Manual 
Telegraph Printer Sets (Tele- 
typewriter) EE-97 and 
= EE-98, Teletypewriter 
Sets EE-97-A, EER-98-A, 
and KE-102 


11-358 Telegraph Central Office Set 
TC-3 

11-855 Telegraph Terminal CF—2-A 
(Carrier) 

11-—355B Telegraph Terminal CF-2-B 
(Carrier) 

11-2009 Telegraph Terminal CF-—6 
(Carrier) 

11-2004 Repeater Set TC-18 (Ter- 
minal, Telegraph) 

11-2005 Repeater Set TC-19 (Inter- 


mediate) 


Additional information concerning other re- 
lated Technical Manuals is furnished in ap- 
propriate sections throughout this manual, and 


and TG-—37-B are also used. 
b. CHARACTERISTICS. Printer TG-7-A and 


' Teletypewriters TG-7-B and TG-87-B are 
_ portable field teletypewriters designed to inter- 


change typewritten messages by electrical 
means between two or more points. With the 
exception of minor modifications and changes, 
the main parts of the keyboard and typing 
units are identical with those in standard Tele- 
type Model 15 page-printing machines. The 
line signal circuit has been modified for use 
with an external line relay and the power sup- 
ply circuit has been changed, making it possi- 
ble to operate the series governed motor on 
either 115-volt direct current, 115-volt, 25-cycle 
alternating current (a-c), or 115-volt,. 50-60 
cycle alternating current. A mechanical motor 
controi feature is provided whereby the motors 
of all teletypewriters connected in the same 
circuit may be started by opening the signal 
line (depressing the SEND-REC-BREAK key) 
and stopped by transmitting the upper case 
“TY” signal combination from the keyboard of 
any teletypewriter. Two rugged wooden chests 
are furnished with each teletypewriter. The 


- larger chest provides a convenient operating 


table for the teletypewriter and the smaller 
chest is used as a seat by the operator. After 
necessary power supplied and terminal equip- 
ment such as line relays, are connected, these 
teletypewriters may be used to send or receive 
messages over direct-wire circuits and various 
types of carrier and radio channels. Like other 
model 15 machines, these teletypewriters will 
both send and receive but will complete but one 
of these functions at a time. The machines are 
as easy to operate as an ordinary typewriter 
and are capable of sending or receiving up to 
60 words per minute. 


c. NOMENCLATURE. Printer TG—7-A and 
Teletypewriters TG-—7-B and TG-87-B are 
referred to in this Technical Manual as tele- 
typewriters. Such nomenclature refers to any 
one or all of the above three models. The term 
teletypewriter chest, when used in this manual, 
includes, if applicable, the chest furnished with 
Printer TG-7—A, in addition to the chests 
furnished with Teletypewriters TG—7—B and 
TG-—37-B. 


2. Table of Components 
The principal parts and units with their asso- 
ciated Signal Corps stock numbers are listed 
below. The list is arranged to show which items 
are packed in each of the three shipping con- 
tainers used for export shipment. 


a. PRINTER TG-7-A (SIGNAL Corps Stock 
No. 4T2.13A-1) (fig. 1). Older teletypewriters 
are stock numbered 4T2.13-1 (par. 9). 


he 
Quan- | Pkg. Signal Corps 
tity No. RtRBIONTO! Item Remarks 
_ = \ 5 
1 13 ATBPIM/110 -| Typing unit_.-...-.| See par, 9 for older 
machines, 
Malo se 6M1175:-_ Ribbon, blaek, | 2 running spares, 
| Underwood. 
1 aK {PU BAG Teletypewriter | 3 cords listed below 
| base. are furnished as 
part of the base. 
ial oeeeeeee $14163-3_____- Cord, 6 ft 2con- | Power cord, at- 


| 


lL ede 


4T 103443 ~ 2. 
4791750 _- = 
47103286 _ .-_.- 


4'T'105867 - --..- 


| Cord CD-485_- 


ductor. 


Cord CD-484__-_-. 


Keyboard_..-..---- 


Motor unit..----.-- 

Cover (teletype- 
writer). 

Front eover plate _- 

Copy holder_--_-__- 

Fuse, 1.6 amp, 
250 v. 

Chest CH-50-B_._- 

MPM DI-S52 Se = 


Chest CH-62-B___- 


tached to power 
selector unit and 
terminates in 2 
prong male plug. 
Black shell plug. 
Red shell plug. 
See par. 6 for older 
machines. 


1 running spare. 


Packed with Chest 
CH-50-B. 


Quan- | Pkg. Signal Corps : ie 
Sie No. BtOUINO: Item Remarks 
1 1/3 4TBP108/210__] Typing unit._...--- | See par. 9 for older 
machines. 
Baleves aese 6M1175_...---.| Ribbon, black, | 2 running spares. 
Underwood. 
1 2/3 41 RBA7____---) Telety pewriter | 3 cords listed below 
base. are furnished as 
part of the base. 
AN ee 3E4163-3__....| Cord, 6 ft 2-con- | Power cord, at- 
ductor. tached to power 
selector unit and 
terminates in 2 
prong male plug. 
Ng Pa Ae 3E1484__......] Cord CD-484_-._-- Black shell plug. 
10) pee $E1485__......] Cord CD-485__....| Red shell plug. 
pI) Fees 4TBK2IX___| Keyboard_...------ See par. 6 for older 
machines. 
1 | Motor unit_.......- 
1 Cover (teletype- 
writer). 
1 Front cover plate__ 
1 Copy holder--_---- 
FA Fuse, 1.6 amp, 
250 v. 
see 4T103628_ ._...]| Speed indieator ~~ .- 
oO Ree ee 41108370__-..- Chest CH-50-A.__. 
A ecns tlie ion cosmeeee TM 11-352__.--_-.-| Packed in Chest 
CH-50-A, 
1 3/3 41103368 -—__-_) Chest CH-62-A ___- 
| 


Note. This list is for general information only. 


See appropriate 


publications for information pertaining to requisition of spare parts. 
Stock numbers are indicated in this table for identification purposes 


only. 


b. TELETYPEWRITER TG—7—B (SIGNAL CoRPS 
Stock No. 4T2.28A-4) (frontispiece). Older 
teletypewriters are stock numbered 4T2.28A-1, 
A-2, or A-8. (See par. 9.) 


Note. This list is for general information only. See appropriate 
publications for information pertaining to requisition of spare parts. 
Stock numbers are indicated in this table for identification purposes 
only. 


¢, TELETYPEWRITER TG—387—B (SIGNAL CORPS 
Stock No. 4T2.23A-1). Older teletypewriters 
are stock numbered 4T2.23-1 (par. 9). 


Signal Corps 
stock No. 


Quan- | Pkg. 


tity No. Remarks 


Item 


4TBP118/221__ 
OMAIL75__.-_-- 


Typing unit.....--- 
Ribbon, black, | 2 running spares. 

Underwood. ee 
| Teletypewriter | 3 cords listetrbelow 
base, are furnished as 
| part of the base. 


i 28 ATBBAG 


it pa 3E4163-3_ ___- Cord, 6 ft 2econ- | Power card, at- 
| | duetor. tached to power 
selector unit and 
terminates in 2 
? prong male plug. 

1 Cord C D-484_____-| Black shell plug. 


Cord CD-485_ 


-| Red shell plug. 
Keyboard._.-.----- 


1 |_-..-.--] 3461485 
ts ee AT BR23KS._. 


Ufa ees 4TMU27___.-- Motor unit._-...--- 
) OS 41 C146. ___- Cover (teletype- 
| writer). | 
41103443 ______] Front cover plate_-- 
_| 4191750__.....| Copy. holder. ------ 


4'1103286--.-.-) Fuse, 1.6 amp, 


250 v. 


Wilesenecss 41105220. __...| Chest CH-50-(*) -_- 

Oa Oe ee UMeti=g52 oso seee= Packed in Chest 
CH-50-(*). 

1 als 41105367___... Chest CTH-62-(*)__- 


Note. This list is for general information only. See appropriate 
publications for information pertaining to requisition of spare parts. 
Stock numbers are indicated in this table for identification purposes 
only. 

(*) This symbol refers to Chests CH-50-A, CH-50-B, CH-62-A, 
and CH-62-B. 


3. Description of Printer TG—7—A 
«@. GENERAL. Printer TG—7—-A is a model 15 


(Teletype Corporation) page printing teletype- 
writer which has been modified by the Army 
for tactical (field) use. Originally manufac- 
tured at a time when it was necessary to rush 
the development of tactical equipment, a num- 


| PRINTER TG-7-A- 


ASE OF CHEST CH-50-A —> 


* 


CHEST CH-50-A. 


of the printer. It is securely fastened to the 
bottom of the associated chest CH-50-A by 
four bolts. A pad of felt is placed between the 
base and the bottom of the chest to which it is 
fastened. The line relay mounting brackets and 
resistor assembly, wiring, and motor control 
relay are mounted on the base but are used 
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matters 


KEYBOARD _ 


Figure 1. Printer TG-7-A set up ready for use. 


ber of parts and some wiring were left in place 
although they are seldom used. When it is set 
up and ready for use this model is 20 inches 
wide, 19 inches long, 42 inches high, and 
weighs approximately 225 pounds. It consists 
principally of a base, motor unit, keyboard, typ- 
ing unit, cover, and chests. 

b. BASE. The base is a metal casting designed 
to furnish secure mounting for the other units 


only when the teletypewriter is converted for 
use with other than tactical teletypewriter sets 
or systems. The SEND-REC-BREAK key is the 
double lever type key mounted on the front of 
the base and extends through an opening in the 
cover. The OFF-ON switch on the front of the 
base serves to manually start and stop the 
motor. It is reached through an opening in the. 
cover. The power selector unit with a resistor 
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Figure 2, Printer TG-7-A base. 


assembly and switch is attached to the right 
side of the base. The switch is used to regulate 
the resistors of the power selector unit so that 
the teletypewriter may be operated on either 
115-volt, alternating-current (a-c), 50-60-cycle, 
115-volt direct-current (d-c) or 115-volt a-c, 
25-cycle power sources. Three cords are at- 
tached to the power selector unit and are used 
to connect the teletypewriter to other teletype- 
writer equipment and a power source. The 
sending cord which terminates in a black-shell 
plug, and the receiving cord which terminates 
in a red-shell plug are used to connect the tele- 


typewriter to other teletypewriter equipment. 
The power cord terminates in a two-prong male 
plug and is used to connect the teletypewriter 
to a power outlet. A power leads filter designed 
tc suppress radio frequency induction in the 
external power wiring is available for installa- 
tion on Printer TG—7-A. MWO SIG 11-353-1, 
furnishes instructions for installing the power 
leads filter (Signal Corps stock No. 4T102874) 
on the base above the terminal block. The filter 
is installed in the position illustrated in figure 
8 which shows the same filter furnished with 
Teletypewriter TG—7-B. 


| 
ADJUSTING 


LEVER 


GOV. SERIES 
MOTOR 


_ MOUNTING | 
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Figure 3. Printer TG-Y—-A motor unit, 


c. Motor UNIT. The motor unit is mounted 
on the rear of the teletypewriter base and is 
held securely in place by three removable 
screws. It consists of a governed series motor, 
a filter for suppressing radio interference, and 
a lamp for illuminating the target on the gov- 


ernor. All these parts are bolted to a mount- 
ing plate. The complete unit is taken off the 
base by removing the three screws holding the 
mounting plate to the teletypewriter base and 
lifting straight up. 


} 


| NEUTRAL 


Figure 4. Printer TG-7-A keyboard. 


d. KEYBOARD, The keyboard is designed so 
that it mounts into the front of the base and 
is held in place by two knurled screws. It con- 
sists of key levers, space bar, spring contacts 
for making electrical connection to the base, a 
polar neutral key (not wired in circuit) which 
is used for polar or neutral operation, and a 
keyboard transmitter all fitted on a cast metal 


frame. The gear of the keyboard transmitter 
meshes with the main shaft. The key levers 
are equipped with standard communication key 
tops (alphabet, numerals 1 to 4, and customary 
punctuation marks). To remove the keyboard, 
loosen the two knurled screws and slide it out 
from the base, ‘ 


RIBBON FEED . 
MECHANISM 


‘TYPE BAR 
“CARRIAGE 


MOTOR STOP 
MECHANISM 


Figure 5. Printer TG-7-A typing unit assembled with base and keyboard. 


é. TYPING UNIT. The typing unit is mounted 
on the teletypewriter base and held in place 
by three large thumbscrews. The main shaft, 
selector unit, typebar carriage, and other op- 
erating parts and assemblies are contained in 
the typing unit. The motor stop mechanism is 
attached to the front of the typing unit. The 
type bar carriage, equipped with an automatic 
ribbon feed mechanism and standard communi- 
cation type pallets, moves back and forth on 
the front track above the vane assembly. Paper 
feeds through the platen assembly from a roll 


-SELE 
UNIT 


of paper mounted on the rear of the typing 
unit.:A crank fits on the left end of the platen 
roll and extends through a hole in the teletype- 
writer cover. Most of these parts and assem- 
blies are shown in figure 5. The typing unit is 
normally adjusted to print 72 characters on a 
line at a speed of 368 operations per minute 
(opm) which is about 60 words per minute. 
It may be adjusted for 404 opm when operated 
with British teletypewriter systems as dis- 
cussed in appendix I, 


bo) 


Figure 6. Typing unit bolted to mounting frame on base of chest. 


f. CoveR. A removable metal cover incloses 
the motor unit, typing unit and base. The cover 
is constructed to allow easy access to the vari- 
ous switches and units of the printer which 
must be reached during normal operation. Felt 
padding which lines the inside of the cover 
protects the operating parts of the teletype- 
writer. A copyholder is attached to the front 
of the cover. (See fig. 1.) 


g. CHESTS. The two wooden chests for trans- 
porting the Printer TG-—7—A are designated 
Chests CH-50—A and CH-62—A. (See fig. 17.) 
Chest CH-50—-A is used to transport the tele- 


typewriter base, keyboard, and cover. A metal 
compartment on the base of the chest holds the 
tuning fork used to check motor speeds. (See 
fig. 2.) Chest CH-62—A is equipped with a 
wooden block drilled to receive the platen crank 
and the wrench used for tightening the typing 
unit mounting bolts. Spring clips hold the 
crank and wrench in place. The mounting 
frame for the typing unit is attached to the 
base of the chest by four Lord mountings which 
are designed to absorb some of the shock re- 
ceived during transportation. The typing unit 
is secured to this mounting frame by three 
bolts. 
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Figure 7. Teletypewriter TG-7-B base, keyboard, and typing unit assembled. 


4. Description of Teletypewriter TG—7—B 
a. GENERAL. Teletypewriter TG—7-B is simi- 


lar to Printer TG—7—A with a few exceptions. 
Slight differences in the appearance of the 
units and assemblies result from the omission 
of certain parts and wiring that were provided 
but not used in Printer TG—7—A. Improvements 
have been made in the power supply circuit 
to permit operation of the motor on 115-volt 
a-c 40-cycle power sources when desired. The 


component parts of Teletypewriter TG—7-B 
discussed below are interchangeable with those 
of Printer TG—7—A. The additional descriptive 
information furnished in this paragraph also 
applies to Printer TG—7—A but is furnished 
here because Teletypewriter TG—7—B is the 
most commonly used of the three teletypewrit- 
ers discussed in this manual. See appendix I, 
for information on interoperation with British 
teletypewriters. 
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Figure 8. Teletypewriter TG-7-B base less motor unit. 


b. BASE. The base of Teletypewriter TG—7-—B 
may be easily recognized by comparing it to 
the base of Printer TG—7—A, as the line rélay 

nounting brackets and resistor assembly, its 
wiring, and the motor control relay provided 
with the latter have been omitted. The base is 
constructed and fastened to the bottom of car- 
rying Chest CH-50-B with a felt pad between 
the base and the chest in the same manner that 
Printer TG—7—A base is fastened to the base 
of its chest. The SEND-REC-BREAK key on 
the left, and the motor OF F-ON switch on the 
right, are the same as the key and switch used 
with Printer TG—7—A. The power selector pro- 
vides for different resistor combinations per- 
mitting operation on 115-volt a-c 50-60 cycle, 
115-volt d-e or 115-volt a-c 25-cycle, and 115-volt 
a-c 40-cycle power sources. The sending cord 
equipped with a black-shell plug, the receiving 
cord equipped with a red-shell plug, and the 
power cord and plug are identical with the 
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cords and plugs used with Printer TG—7—A and 
interchangeable with the cords used with many 
other models of teletypewriters. 

c. Motor UNI?T. Identical motor units 
equipped with a governed series motor and 
filter are used with Printer TG—7—A, and Tele- 
typewriters TG—7-B and TG—37-B. 

d. KEYBOARD. With the exception of certain 
minor changes, the keyboard provided with 
Teletypewriter TG—7—B is identical with the 
keyboard provided with Printer TG—7—A. The 
keyboards may be interchanged without modi- 
fication as the polar neutral key provided with 
Printer TG—7—-A, and omitted from Teletype- 
writer TG—7-B, is not required for normal tac- 
tical operation. 

e. TYPING UNIT. With the exception of minor 
changes in small parts due to substitution of 
materials or improvements in design, Teletype- 
writer TG—7-B and Printer TG-7—A typing 
units are similar. While certain parts are not 
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igure 10. Front view of Teletypewriter TG—-7-B 
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typing unit. 


Figure 11. Rear view of Teletypewriter TG-7-B typing unit. 


interchangeable, the complete typing units 
could be exchanged if another typing unit of 
the same model were not available. The three 
thumbscrews which hold the typing unit in 
place when it is mounted on the base can be 
seen in figure 11. The location of the main 
shaft, selector unit, paper spindle which holds 
the roll of paper, signal bell, and end-of-line 
bell can also be seen in figure 11. The type bar 
carriage is a separate assembly which is 
mounted on rollers and moves back and forth 
across the front of the typing unit. 


f. Cover. The same metal cover furnished 


with Printer TG-7-A is provided with Tele- 
typewriter TG—7-B, 
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g. CHESTS. The two wooden chests furnished 
as part of the Teletypewriter-TG-7-B are the 
same as those furnished with Printer TG-7-A, 
and are designated Chests CH-50-B and 
CH-62-B. 


5. Description of Teletypewriter TG—-37-B 
Teletypewriter TG-37-B is identical with Tele- 
typewriter TG—7—B with the exception of the 
type pallets and keytops which include the 
weather symbols necessary for transmitting 
weather data. Teletypewriter TG-37-B is com- 
monly referred to as the weather teletypewriter 
to distinguish it from the teletypewriters which 
print only the standard characters and symbols 
used for ordinary messages, 


te 


6. Differences in Models 

a. GENERAL. The figures 12 and 13 show the 
differences between the characters and symbols 
used for weather reports and those used for 
ordinary messages. Printer TG—7—A and Tele- 


OQO_OOOOOOOE 
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Figure 12. Illustration of standard 
communication keyboard. 
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Figure 13. Illustration of weather keyboard. 


typewriter TG—7-B are equipped with the com- 
munication keyboard shown in figure 12. Tele- 
typewriter TG-37-B is equipped with the 
weather keyboard shown in figure 13. All of 
the differences are in the characters printed 
and the functions performed when the platen 
is in the figures position. 


b. DIFFERENCES IN EARLIER AND LATER 
MopELs. (1) The differences in the manufac- 
turer’s code numbers of items furnished with 
earlier and later models are given in the follow- 
ing chart: 


Teletype: | Teletype- | /e!et¥Pe 
Item Printer : ee ; ware writer 
—T— TG-7- 
Neri TG7-B | 'TG-37-B | 2 9-7-3 
(Russian) 
| 
Complete telety pe- | 
writer: | 
early models__... 2.18-1, 2.22A-1_ BS | cert eens 2.29-1 


BAS Ale sn ae 2.28A—4_ 2.25. 


Fes models_....-- 2,23A-1._.| 2.30-1 

ae models___.-| BB45_. BB4g__ 2 BBA9 

late models._-..—- BBA9.. =... BB40>.- > 3. BBA9 
Keyboard: 

early models_-..-| BK24X_.__..| BEK23IX_-...) * 2.22... BKAKO 

Jate models._-.--.| BK240X__.-..| BI2Q8IX___-.| BR2KS. BK2KO 
Typing unit: 

early models _-...| BP108/97_~-.-- igBP11M/210 | Peo eces BP 48/136 

Jate models__.---- BP 108/210__--- BP114/210_.__| BP118/221) BP48/136 
Speed indicator —~-_| 108628___--.--. {aewonccearese Teast ee 104983 


MANUFACTURERS 
_ CODE NO. 


Figure 14. Typical illustration of manufacturer's code number designation, 
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(2) Earlier models of teletypewriters were 
furnished with covers equipped with an old- 
style lid stop arm and bracket which was sub- 
ject to breakage. MWO SIG 11-352-1, fur- 
nishes instructions for replacing the old-style 
parts with the new stop arm (Signal Corps 
stock No. 104572). The manufacturer’s code 
numbers for the various models of teletype- 
writer covers do not indicate whether the old- 
or new-style stop arm is included. Additional 
information will be found in the related topics 
concerning covers in section XIII and appendix 


(8) The ribbon reverse mechanism furnished 
on earlier models has been replaced with an 
improved mechanism. The improved mechan- 
ism has been installed on many teletypewriters 
in accordance with the instructions furnishea 
in TB 11-352-1. Information concerning the 
improved mechanism is included in the related 
topics throughout this manual. 

c. DIFFERENCES IN EQUIPMENT AND OPER- 
ATING FEATURES. The chart below furnishes a 


ready 


reference of the differences 


in the a 


Printer TG—7—A and Teletypewriters TG—7—B 


TI. and TG-—37-B previously described. 
v 
Gontpenent Printer Teletypewriter Teletypewriter Component Printer ‘Teletypewriter | Teletypewriter 
TG-7-A TG-7-B TG-37-B TG-7-A 'TG-7-B TG-37-B 
| | 
1. Type pallets___.| Standard on | Standard on | Weatherontype | 7. Automatic | Operated by | Operated by | Operated by 
type basket. type basket. basket. | remote motor hitting figures hitting figures hitting figures 
2, Keytops.......- Standard_____..- Standard._....._| Weather, control. Key upper key upper key upper case 
So NWI GY Ob 02s een enews Uf Saas Saget ae pe 76. ease H. case H, blank & H. 
characters on | § Powersupply | 115-volt d-c_..__- 115-volt d-c______ 
one Jine, resistor us- | 115-volt 25-eyele | 115-volt 25-eyele | Same as TG-7-B 
4, Line relay | Installed on | Omitted____._..]| Omitted. sembly and a-c. ac. 
mounting base. switch, 115-volt 50-60- | 115-volt 40-cycle | See figure 7 
with asso- | cycle a-c, ac. 
ciated resist- (See figure 6.) | L14-volt 50-60- 
ors, spark | eycle a-e. 
suppression (See figure 7.) 
capacitor, 9. Tuning fork...) Packed with | Omitted ____..- Omitted, 
and radio eover and 
filter. unit (Chest 
4. Polar neutral | Installed on | Omitted.______- Omitted. CH-50-A) 
switching keyboard, 10. Chests.........- CH-5S0-A....... CH-60-B_.....- CH-50-(*) 
key. CH-62-A _......| CH-62-B__.._.. CH-62-(*) 
6, Motor control | Installed on | Omitted_-...__- Omitted, 
relay for base. 
separate line 
motor con: 
trol, 
= Se a) 
2 
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Figure 15. Typical packaging for export shipnent. 


7. Packaging Data for Export Shipment 

ad. Each teletypewriter is packed in 3 boxes. 
The sizes and weights of each box may vary 
from time to time. The data furnished below 


Outside dimensions Volume | Gross weight 
Item (in.) (en, ft.) (Ib.) 


Package No. 1/3__.--- 3134 x 2834 x 2834.....-- 14.9 1st 
Package No, 2/3_- 3674 X 2036 x 3014 _.----. 19.0 284 
Package No. 3/3 2634 x 283% x 23_.......- 8.1 92 


was obtained trom one particular shipment, 
and may be used as a guide. 

b. A watertight metal container, similar to 
the container shown in figure 26, protects the 
equipment packed in boxes No. 1/3 and No. 2/3. 
As a further protection against moisture and 
possible rusting of the equipment, bags of 
silica gel (desiccant) are placed inside the 
watertight metal containers. A special, heavy, 
foil-lined paper moistureproof-vaporproof bar- 
rier protects the chest packed in box No. 3/3. 
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Pigure 16. Complete teletypewriter packed in two shipping boxes. 


8. Packing Data for Domestic or Short Dis- 
tance Shipments 


Listed below are the contents and approximate 
weights, dimensions, and volumes of two ship- 
ping boxes used whenever the equipment may 
require additional protection from the weather 
and handling during shipment and storage. 
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This arrangement is not considered satisfactory 
for oversea shipment. 


Width | Length | Height 
(in.) (in.) (in.) 


Volume 
(en. ft.) 


Pkg. A Weight 
NG Contents of box (Ib.) 


2334 | 2334 22 
22 21 20 


1/2 | Chest CH-50-(*)_ 153 
2/2 | Chest CH-62-(*)_ 97 


8.4 
5.4 


9. Packing Data for Local Transportation and 
Storage 

The two wooden chests provided with each tele- 
typewriter are rugged and reasonably weather- 
proof. Figure 87 shows how the cover of the 
chests is fastened to the base by four latches. 
The chart below shows the dimensions and 
weights of the two chests when packed. 


tar Weight | Width | Length | Height | Volume 

(Ib.) (in.) (in.) (in.) (cu. ft.) 
Chest CH-50-(*)--------.- 138 2035 2534 if 5.3 
Chest CH-62-(*)_....-.-.- 87 19 13 17 3.3 


Section Il. 
GENERAL FUNCTIONING OF EQUIPMENT 


10. Functioning of Transmitting and Receiving 


Mechanisms 
a. TRANSMITTING MECHANISM (fig. 18). The 
sending contacts in the keyboard transmitting 
mechanism are used to send electrical code im- 
pulses which cause all teletypewriters con- 
nected in the same circuit to print a copy of 
the message sent by the keyboard operator. 


CHEST 
GH-50-(k) 


eee 


pTLSSO7O5 


Figure 17. Complete teletypewriter packed for 
transportation and storage. 
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Figure 18. Transmitting mechanism. 
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Figure 19. Receiving mechanism, 


b. RECEIVING MECHANISM (fig. 19). The se- 
lector magnet in the receiving mechanism is 
controlled by the code impulses received from a 
transmitting mechanism and translates them 
into related mechanical movements of certain 
parts. The selection of a particular combination 
of positions for these parts determines the 
character to be printed or the function (such 
as carriage return or line feed) to be completed 
by the typing unit of the teletypewriter. 


11. General Theory of Teletypewriter Trans- 
mission 

Figure 20 is a diagrammatic illustration of the 
keyboard transmitting mechanism on one tele- 
typewriter sending a series of current (mark- 
ing) and no-current (spacing) impulses. These 
impulses are received by the selector units in 
the receiving mechanisms on the typing units 
at both the distant and sending teletypewriters. 
A motor unit provides each teletypewriter with 
the mechanical power required to operate vari- 
ous parts in the transmitting and receiving 
mechanisms. The speed at which the parts 
operate is determined by the speed of the motor 
and the ratio of the gears which connect the 
motor to a main drive shaft, 
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12. Common Features of Connecting Facilities 
and Equipment 


a. A simplified schematic diagram of two in- 
terconnected teletypewriters is shown in figure 
21. The opening and closing of the sending con- 
tacts in either teletypewriter operates both re- 
ceiving relays, which in turn operate both 
selector magnets. Teletypewriter circuit con- 
nections involving wire, radio, or carrier ter- 
minal equipment are all designed for neutral 
operation in d-e circuits to each teletypewriter. 
Therefore, the sending contacts and selector 
magnet function the same with all types of 
connecting facilities or equipment. In any con- 
nection the armatures of all selector magnets 
are pulled up (operated) when a current of 
approximately 60 milliamperes flows through 
their windings (marking interval) and are re- 
leased when no current flows (spacing inter- 
val). 


b. The type of circuit used between two or 
more teletypewriters varies depending on the 
distance and type of facilities available. How- 
ever, the general functioning of Printer TG- 
7-A and Teletypewriters TG—7-B and TG—37- 
B is always the same, as explained in a above. 
Figure 22 illustrates a number of the facility 
and equipment lay-outs with which the tele- 
typewriters are designed to operate. In each 
case the circuit between Teletypewriter TG-— 
7-( ) and associated line unit, telegraph 
switchboard, telegraph repeater, or carrier 
telegraph terminal has a current of approxi- 
mately 60 milliamperes when the circuit is 
closed (marking) and no current when the cir- 
cuit is opened (spacing), 


13. Five-Unit Start-Stop Teletypewriter Code 


The signaling code used to transmit messages 
between teletypewriters consists of five select- 
ing impulses used in various combinations of 
current and no-current intervals and two syn- 
chronizing impulses. These synchronizing im- 
pulses consist of one start and one stop impulse. 
Each group of five selecting impulses is pre- 
ceded by a start (no-current) impulse and 
followed by a stop (current) impulse. These 
start and stop impulses are used to maintain 
synchronism between the sending and receiving 
teletypewriters as described in paragraph 14. 
Figure 23 shows graphically the complete five- 
unit start-stop teletypewriter code, 
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PRINTER TG-7-AOR CONNECTING CIRCUITS PRINTER TG-7-A OR 
TELETYPEWRITERS AND EQUIPMENTS TELETYPEWRITERS 
TG~7-B OR TG-37-B TG-7-B OR TG-37-B 
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Figure 21. Simplified schematic diagram of interconnected teletypewriters. 
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Figure 22. Block diagram of typical facility and equipment lay-outs. 


20 


PLATEN POSITION 


- 
resiried Pe= 
' KR 2 
Pm) IMPULSES 
<o <n: 
fer Labels & SELECTING 0. 
oe] ow < re 
ed ale ce ate Ee a 
ee Ke as en 
espn) ES) ees 
 € |eae sia 
ERR ESES Bea} 
Lslal.| | = 
|» |srop[ + | [| | 
| |e? ee 3 
EE — a | 
ie SGae ee) | a "ire ae 
Lr_jJolx.| | = h|—hlhU 
| m|.|.| | | 
Py a ae _ = 
“lol[silo/] | || xz 
5Le lolol | im _ 
Sleli|) __ | 
‘irik e>) Be 
rs) Bet. | 
loves) Sil inv cal Te 


Ce oe 
[space | | | 

[ites | 
[rics | 


bee-tee fee+22-+22-+ 22-4 3I + 


IMPULSE LENGTHS IN MILLISECONDS 


AT STANDARD SPEED OF 60 WORDS 
PER MINUTE 


SPACING IMPULSES 
MARKING IMPULSES 
% FIGS BLANK H FOR MOTOR STOP ON TG-37-B 
TL 53786-S 


FUNCTIONS 


Figure 28, Five-unit start-stop teletypewriter code. 


14. Synchronism 

All teletypewriters equipped with the same 
type of gear combination and motor can be ad- 
justed to operate at the same average speed. 
Figure 24 shows the motor governor, which 
controls the speed of the teletypewriter within 
very close limits. The remaining small differ- 
ences in speed could still cause the receiving 
mechanism to get out of step gradually with 
the transmitting mechanism, except for the 
control exercised by the start and stop impulses 
in the teletypewriter code. This control is ac- 
complished by designing the receiving mech- 
anism to complete one revolution for each 
group of five selecting impulses quickly enough 
to have time to stop and wait for the next start 
impulse. Small variations in speed cause the 
receiving mechanism to wait only a few thou- 
sandths of a second more or less than the nor- 
mal waiting period before the next start im- 
pulse. This arrangement keeps all teletype- 
writers connected in the same circuit in exact 
synchronism by insuring that the receiving 
mechanisms are always in the right position at 
the beginning of each group of five selecting 
impulses. 


Section Ill. ASSEMBLY AND DISASSEMBLY 


Note. The information in this section is intended to 
present the unpacking procedures applicable to the sev- 
eral packing arrangements currently in use. The differ- 
ent arrangements encountered will depend upon whether 
the equipment has been packaged for overseas shipment, 
packed for domestic (other than overseas) shipment or 
simply arranged in the carrying chests for transporta- 
tion and storage by the using organization. 


15. Unpacking Oversea Packing Cases 

a, GENERAL. Teletypewriter equipment may 
be easily damaged during unpacking. When 
unpacking, cut metal bands, remove blocks and 
wedges, tops, sides, etc., of the cases in the exact 
sequence shown for the type of packing in- 
volved. 

(1) The packing cases should be sorted out 
by complete sets and unpacked in a location 
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Figure 24. Governor end of motor unit. 


where the equipment will not be subject to dust, 
dirt, or moisture entering the apparatus. 

(2) Packing cases for teletypewriter equip- 
ment have an orange band painted around them 
to indicate that the case contains Signal Corps 
equipment. Each of the three cases required 
for one complete teletypewriter is marked with 
a round orange disk and stenciled with the 
package numbers 1/38, 2/8, and 3/3 respectively. 
These package (case) numbers are listed in 
paragraph 2 as a reference for the contents of 
each oversea shipping container. The marking 
on each of the three cases used in typical over- 
sea shipment of one teletypewriter is illustrated 
in figure 25. 
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Open the largest case first and use it as a 
workbench to set the equipment on as it is un- 
packed and assembled. 

b. UNPACKING OVERSEA SHIPPING CONTAIN- 
ERS. Inside the two larger cases will be found 
watertight sheet metal containers, and in the 
smaller case, a cardboard carton similar to 
those shown in figure 26. The wooden packing 
cases should be opened as follows: 

(1) Cut the steel straps and fold the sharp 
ends back as a safety precaution. (See fig. 25.) 

(2) Remove the nails, using a nail puller, 
from the top of the packing case. Prying the 
top or sides off the case may resuit in damage 
to the equipment. 


o 
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AND FOLDED 4 
BACK 


Figure 25. Typical marking on oversea shipping containers. 


(3) Carefully remove the top and one side 
of the case. (See fig. 27.) 

(4) Lift out the cardboard carton or sheet 
metal container and remove all excelsior or 
other packing material which may be sticking 
to the container. 

c. OPENING CARDBOARD CARTON AND WATER- 
PROOF PAPER BARRIER. No special instructions 
ure required for opening the carton and re- 
moving Chest CH-62-—(*) from its waterproof 
paper barrier as illustrated in figure 43. 

d, OPENING SHEET METAL CONTAINERS. (1) 
Open the top of the sheet metal container by 
forcing the edge of the side away from the 
soldered seam. Use soldering iron to wipe off 


excessive amounts of solder. Do not use a torch 
as the contents of the container are inflam- 
mable. Two methods of opening the soldered 
seam are illustrated in figures 28 and 29. 

(2) After the soldered seam is opened com- 
pletely around, pry the top of the cover out. In 
figure 30 is shown the cover removed from the 
larger metal container, After the silica gel and 
protective cardboard packing is removed from 
the top, lift or draw out Chest CH-50-(*) 
from the container. 

(3) The top removed from the smaller 
metal container and the typing unit in its pro- 
tective crate being removed is shown in figure 
31. 
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Figure 26. Typical oversea packaging containers. 
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Figure 27. Arrangement of metal container 
in wooden case. Figure 29. Opening metal container with screwdriver. 
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Figure 30. Removing Chest CH-50-(*) from 
metal container, 


16. Uncrating Typing Unit 


Avoid possible damage to the typing unit by 
uncrating in the exact sequence of steps listed 
below. 


a. With typing unit in upright position, re- 
move two wedgelocks from each side. (See fig. 
32.) 


b. Remove two wood screws from each of 
four vertical corner members and remove outer 
erate. 


c. Remove two wood screws hoiding wooden 
top frame to wooden front frame. 


d. Remove wooden top frame from typing 
unit. 


e. Remove wooden front frame from typing 
unit. 


/CARDBOARD 


Figure 31. Removing typing unit from 
metal container. 


f. Remove the tie cord and paper packing 
from type bar carriage (fig. 33). 


g. Detach parts bag and remove paper roll 
spindle, crank, and ribbon spools and assemble 
on unit. (See fig. 34.) 


h. Remove carriage fastening clips from 
both ends of carriage, detaching right end first. 


i. Remove wire holding bell at rear of unit. 


j. Lift typing unit from wooden base when 
ready to assemble teletypewriter. 


y4;) 
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Figure 32. Typing unit crate. 
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Figure 34. Contents of parts bag. 


Figure 85. Typical packing case for domestic shipments. 
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17. Unpacking Domestic Packing Cases 

a. Teletypewriters packed for domestic 
(other than overseas) shipment may be re- 
ceived in two shipping cases similar to the one 
shown in figure 35. Cut the metal straps and 
remove the nails and cover as described in 
paragraph 15. 

b. No special instructions are required to 
open the cartons used to protect the chests. In 
some instances heavy packing paper may be 
used in place of the cartons shown in figure 36. 


18. Unpacking Carrying Chests 
a. The carrying chests used with Printer 


TG-7-A and Teletypewriters TG-—7-B and 
TG-87-B are especially designed to permit the 
teletypewriter to be assembled and connected 
for use in a very few minutes. Removing the 
cover consists of unfastening four latches and 
lifting the cover straight up. Figure 87 shows 
the covers of the two carrying chests removed. 

b. The typing unit is fastened to the base of 
Chest CH-62-(*) by three special clamps. A 


—~ PROTECTIVE 
AR 


Figure 36, Protective cartons for Chests CH-50-(*) and CH-62-(*). 
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Figure 87. Chests CH-62-(*) and CH-50=(*) with covers removed. 
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Wigure 39. Outline of teletypewriter set up for use. 
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Figure 40. Lowering typing unit on to base. 


close-up view of two clamps is shown in figure 
38. A few of the earlier models were fastened 
with mounting screws in place of the clamps 
illustrated. 

ec. No special clamps or fasteners are re- 
quired for the contents of Chest CH-50—(*) as 
all parts remain in the same general position 
when the teletypewriter is assembled ready for 
use. Instructions for assembling the teletype- 
writer are furnished in paragraph 19, 


19. Assembly Instructions 

a. GENERAL. The same procedure is used in 
setting up Printer TG—7—A and Teletypewriters 
TG-7-B and TG-37-B for operation. Teletype- 
writer TG—7-B will be used for illustrations. 


Figures 39A and 39B show (in outline) Tele- 
tpewriter TG—7-B set up ready for use. Fig- 
ures 39C and 39D show the teletypewriter 
place in Chest CH-50-B and Chest CH-62—B 
and ready for transportation or limited storage. 

b. ASSEMBLY PROCEDURE. The teletypewriter 
can be quickly and easily set up for operation 
by performing the work in, the following se- 
quence: 

(1) Place the cover of Chest CH-50-B on 
end with open side towards the intended posi- 
tion for the operator. 

(2) Place the base of Chest CH-50-B and 
the teletypewriter equipment mounted on it on 
top of the chest cover as shown in figure 39B. 

(3) Remove teletypewriter cover from the 
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Figure 41, Typing unit fastened to base, 


base of Chest CH-50-B. This leaves the tele- 
typewriter base accessible for mounting the 
typing unit. 

(4) Loosen the wingnuts on the special 
clamps to remove the typing unit from the base 
of Chest CH-62-B. (Earlier models of Printer 
TG—T7-A require the removal of three mounting: 
screws with a special wrench carried in the 
chest.) Remove the typing unit by lifting it in 
the manner illustrated in figure 40. The small 
metal projections used as hand holds are con- 
structed as part of the typing unit frame. 

Note. Holding the typing unit in this manner prevents 


injury to the fingers and damage to delicate parts of 
the teletypewriter mechanism. 


(5) Place the typing unit on the base as 
shown in figure 41 by lining up the holes for 
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the three thumbscrews and lowering the typing 
unit straight down so that the studs will enter 
the guide holes. Rock the typing unit gently 
back and forth once or twice to work the gears 
into mesh. The fiber gear on the main shaft is 
easily damaged by being forced against the 
steel pinion on the motor. To insure that the 
gears are properly meshed, rotate the motor 
shaft by hand for a few turns before fastening 
the typing unit to the base. 

(6) Remove the platen crank and three 
thumbserews from accessory box on base of 
Chest CH—62-B. 

(7) Place the three thumbscrews in the as- 
sociated holes in the frame and tighten them 
firmly in place. The location of two of the 
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Figure 42. Contents of Chest CH-62—(*) aecessory box, 


thumbscrews on the left side of the base is 
shown in figure 41. The remaining thumbscrew 
is placed in a corresponding place on the right 
side of the base. 

(8) Remove the carriage fastening clips 
from both ends of type bar carriage, detaching 
right end first. 

(9) Place the teletypewriter cover over the 
typing unit, making certain that the cover lo- 
cating studs on the base enter the channels on 
the cover sides. Rock cover gently to front and 
rear until it settles upon the felt base pad. 

(10) Insert the platen crank in the hole near 
the top of the left side of the cover and push it 
into place on the end of the platen shaft. 

(11) Latch Chest CH-62-B cover on Chest 
CH-62-B base. Position chest as shown in fig- 
ure 1 to be used as a seat by the operator. 

Note. In prescribing the above assembly procedure, it 
is assumed that the teletypewriter was in normal work- 


ing order when it was packed in the chests. When the 
exact condition is not known complete the checks, ad- 


justments, and repairs listed in paragraph 20 before 
completely assembling the teletypewriter. 


20. Physical Checks 

a. During or immediately after the assem- 
bly of the teletypewriter, and in all cases before 
the teletypewriter is connected to other equip- 
ment, check the following items. 


(1) General physical inspection of entire 
teletypewriter to determine that no damage has 
occurred during shipment. (When damaged 
apparatus is received, complete repairs when 
possible in accordance with instructions in part 
five or return the equipment for replacement 
as directed by the local commander.) 

(2) Entire teietypewriter to determine that 
no excelsior or packing material has entered 
the moving parts. (See par. 34, for cleaning 
instructions when necessary.) 

(3) All mechanical parts for lubrication. 
(See section VII for lubrication instructions.) 
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(4) Motor, fuse, switches, cords and plugs 
to make sure that all connections and moving 
parts are in good physical condition. (See part 
three, and part five for additional information.) 

b. At least one teletypewriter ribbon will be 
furnished with each teletypewriter. See para- 
graph 25 for instructions on placing new rib- 
bons. 

c. Paper is not normally supplied as part of 
the teletypewriter but will be furnished in 
varying quantities packed with other parts of 
teletypewriter sets and systems. (See par. 24, 
for instructions on installing paper.) 


21. Disassembly and Repacking 


a. GENERAL. Remove the teletypewriter from 
service and disconnect or remove all wiring 
and cording from associated equipment before 
starting to disassemble. To arrange the equip- 
ment in the chests as shown in figures 39C and 
89D the teletypewriter is disassembled as fol- 
lows: 

(1) Remove cover of Chest CH-62-(*). 

(2) Remove platen crank from platen shaft 
and place in accessory box on Chest CH-62-(*) 
base. (See fig. 42.) 

(83) Remove teletypewriter cover. 


(4) Remove the three knurled thumbscrews 
securing the typing unit, and place the thumb- 
screws in accessory box. (See fig. 42.) 


(5) Remove the typing unit from the tele- 
typewriter assembly, place on Chest CH-62-(*) 
base, as shown in figure 88, and tighten the 
wingnuts on the three special clamps. 

Note. Some early models were equipped with mounting 
screws requiring a wrench. These were also carried in 
the accessory box when they were not in use. 

(6) Press carriage-return lock bar (at left 
rear of typing unit) and return the type-bar 
carriage to approximately the center of the 
typing unit. Hook a special fastening clip on 
the left roller of the type-bar carriage and 
hook the other end of the clip on the frame. 
Hook another fastening clip on the right roller 
and draw the type bar carriage as far right as 
it will go and snap the other end of the clip on 
the frame. The type-bar carriage held securely 
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by the clips where it cannot shift in either 
direction is shown in figure 33. 


(7) Replace teletypewriter cover. 


(8) Wrap power and line cords around copy- 
holder, as shown in figure 39C. 


(9) Place each chest cover over proper base, 
and latch. 

b. REPACKING For SHIPMENT. (1) The exact 
procedure for repacking for shipment will de- 
pend upon the material available and the con- 
ditions under which the equipment is to be 
shipped. The unpacking instructions given in 
paragraphs 15 and 17 will be followed in re- 
verse order. 

(2) Whenever practical, place a dehydrating 
agent such as silica gel inside the chests. Pro- 
tect the chests with a waterproof paper barrier 
similar to that shown in figure 43. Seal the 
seams in the paper barrier with waterproof 
sealing compound or tape. Pack the protected 
chests in a padded wooden case, providing at 
least 3 inches of excelsior (or like material) 
padding between the paper barrier or protec- 
tive cartons and the packing case. (See fig. 27.) 
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Figure 48, Typical paper barrier. 


PART TWO 
OPERATING INSTRUCTIONS 


Note. For information on destroying this equipment to prevent enemy use, see the destruction notice at the 


front of this manual. 


Section IV. CONNECTIONS 
AND PREOPERATIONAL ADJUSTMENTS 


Note. The instructions in this section are limited to 
general information which applies to the more common 
uses of the teletypewriter with other equipment and 
those connections which are required to test the equip- 
ment when other equipment is not involved. 


22. Power Supply and Ground Connections 

a. GENERAL. Determine the kind of current 
and voltage of the power supply before con- 
necting the power cord. To position the power 
selector switch, loosen the clamping screws in 
the locking clamp, move the selector handle to 
the desired position, and tighten the clamping 
serews. (See fig. 8.) The power selector switch 
on Printer TG—7-A is not equipped with a 
clamp. 

b. TELETYPEWRITERS TG—7—B AND TG-—37-—B 
POWER SuppPLy. Teletypewriters TG—7—-B and 
TG-37-B may be operated from either de or ac 
with the frequencies and voltages listed below: 

(1) Power selector switch in top position; 
115-volts, 40-cycle ac. 

(2) Power selector switch in middle posi- 
tion; 115-volts, de or ae 25 cycles, 

(3) Power selector switch in bottom posi- 
tion; 115-volts, 50-60 cycle ac. 

c. PRINTER TG—7—A POWER SUPPLY. Printer 
TG-7—A may be operated from de or ac with 
the following frequencies and voltages: 

(1) Power selector switch in top position; 
115-volts de or ae 25 cycles. 

(2) Power selector switch in bottom posi- 
tion; 115-volts, 50-60 cycles ac. 

d. GROUNDING ARRANGEMENTS. A ground is 
required at each teletypewriter installation to 
minimize hazard to equipment and personnel 
from lightning and other sources of high volt- 
age, to reduce crossfire interference, and to 


complete the d-c path for ground-return tele- 
graph circuits. Jt is important that each item 
of equipment be connected to a low-resistance 
ground by conductors capable of carrying more 
than the maximum current which may come in 
contact with any part of the teletypewriter 
system. Ground connections should be made as 
prescribed in the installation procedure of the 
technical manual for the set or system with 
which the teletypewriter is being installed. 


23. Connections to Other Equipment 

a. The teletypewriter sending and receiving 
circuits are usually connected to the associated 
equipment by placing the plug with the black 
shell in the send jack and the plug with the red 
shell in the receive jack of the line relay, tele- 
graph switchboard, carrier telegraph terminal 
or other equipment with which the teletype- 
writer is being used. A typical jack is illustrated 
in figure 44. 

b. When the teletypewriters are used in 
large signal centers or for special purposes, the 
connections may be wired directly to the ter- 
minal block in the teletypewriter in place of 
using the cord and plug connections. A typical 
connection to the terminal block is shown in 
figure 45. See part five for information on local 
test connections. 


24. Installing Paper in Teletypewriters - 

a. Open the front (glass) and rear (metal) 
top covers. Push back the retaining plates (fig. 
46) and remove the spindle. Insert the spindle 
in a new roll of paper. The round spring on the 
spindle should be on the right-hand side of the 
roll as viewed when facing the teletypewriter. 

b. With the paper feeding from underneath 
the roll, place the spindle in the right-hand 
groove and then in the left-hand groove. Push 
the retaining plates forward to lock the spindle 
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Figure 44. Typical jack connection to associated equipment. 
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Figure 45. Terminal block connections for send and receive circuits. 


in place. Feed the paper over the paper- 
straightener rod and fold the end of the paper 
to square it off. Bring it up between the platen 
and under the paper fingers by turning the 
platen crank, and do not disturb the ribbon. 
Push back the pressure-roller-release shaft 
arm, straighten the paper as in an ordinary 
typewriter, and pull the arm forward. 

e. Close the rear cover and roll the paper up 
over it, using the platen crank. Close the front 
cover. 


25. Installing Ribbons in Teletypewriters 

a. Make sure that the new ribbon has a hook 
fastened to each end and a reversing eyelet se- 
curely fastened at each end about 4 inches from 


the hooks. The spool may be either metal or 
fiber, but it must have small holes placed 
around the center hole to engage the ribbon 
spool driving pin on the ribbon-spool shaft. 


b. Engage the hook of the ribbon in the hub 
of the empty spool and wind a few turns of the 
ribbon on it. Be certain that the reversing 
eyelet has been wound on to the spool in this 
process. 


c. Facing the machine, place the ribbon 
spools on the shaft so that the ribbon feeds 
from the back of each spool without twisting. 
Turn each spool slightly on the shaft until the 
spool engages the driving pin on the ribbon- 
spool shaft. 
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Figure 46. Installing paper in teletypewriter, 


d. Thread the ribbon forward around both 
ribbon rollers, through the slots in the ribbon 
reverse arms, across the ribbon carrier, and 
under the carrier hooks. (See fig. 47.) Be sure 
that the ribbon remains in the slots and that 
both reversing eyelets are between the ribbon 
spools and the ribbon reverse arms. Check to 
eliminate slack in ribbon. 


26. Checking and Adjusting Motor Speed 


Note. See appendix I for information on checking and 
adjusting motor speed for interoperation with British 
teletypewriter equipment. 

a. GENERAL. Printers TG—7—A and Teletype- 
writers TG-7—B and TG-37-B are all equipped 
with the same type series governed motors. The 
motors of all teletypewriters in the same cir- 
cuit or net must be set to operate at the same 
speed before satisfactory operation is possible. 
The speed of the motor may be checked by the 
use of a tuning fork (speed indicator) and tar- 
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get or by an alternate (timing) method. The 
governor, mounted on the end of the motor 
shaft, similar to a flywheel, uses centrifugal 
force to open a set of contacts connected in the 
motor circuit, and thus controls the normal op- 
erating speed of the motor. Detailed function- 
ing of the governor is explained in section X. 
Wiring diagrams for the complete teletype- 
writers include wiring diagrams of the motor 
circuit. The normal speed of the motor may be 
varied by turning the speed adjusting wheel 
which extends through an opening in the face 
of the governor, by means of an adjusting 
lever. A breaking or a releasing action takes 
place and the speed of the motor varies accord- 
ingly. 


6b. DESCRIPTION OF TARGET AND TUNING 
Fork. A target of alternate black and white 
spots is painted around the outer rim of the 
governor and is used with a speed indicator 
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Figure 47. Installing ribbon in teletypewriter. 


(tuning fork) to check the motor speed visu- 
ally. Although the number of spots on a target 
varies, the methods of using the target in set- 
ting motor speeds remain unchanged. Tuning 
forks, made of flexible metal and equipped with 
a slit shutter on one end, are constructed to 
vibrate at certain speeds. By striking the side 
of the tuning fork against the hand, the shutter 
is made to vibrate. By holding the slit on the 
shutter close to the eye, the spots en the target 
may be viewed. This is called scanning. When 
the proper fork is used for scanning, the spots 
will appear to be motionless or moving slowly 
in the same direction in which the governor is 
turning. The 87.6 cycle tuning fork is normally 
used in adjusting the speed. 


c. CHECKING AND ADJUSTING WITH TARGET 
AND TUNING Fork. Before attempting to adjust 
the speed of the motor, allow the motor to run 
from 3 to 5 minutes. Always ‘adjust motor 


under normal load condition. To provide a nor- 
mal load (operating) condition, depress the 
space bar and hold it down. 


(1) Using the 87.6 vibrations per second 
(vps) tuning fork, strike it against the palm 
of the hand to start it vibrating. 


(2) Scan the target by holding it as close to 
the eye as necessary to view the target. 


(3) Adjust the speed, by means of the ad- 
justing bracket and lever (fig. 48) until the 
target, as viewed through the tuning fork, ap- 
pears to stop. The motor is then synchronized 
at its proper speed (1800 rpm). 


(4) If the spots appear to be moving in the 
same direction in which, the motor is turning, 
the speed is too fast. Decrease the speed by 
momentarily pressing and releasing the gov- 
ernor adjusting bracket. (See fig. 48.) 
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Figure 48. Checking and adjusting motor speed by target and tuning fork. 


(5) If the spots appear to be moving in an 
opposite direction from which the motor is 
turning, the speed is too slow. Increase the 
speed by momentarily pressing and releasing 
the speed adjusting lever. (See fig. 3.) 


Note. Because it is difficult to adjust the governor so 
that the spots on the target appear to stand still, adjust 
the governor so that the spots appear to stop or to 
travel very slowly in the direction of rotation of the 
motor. If the spots appear to be jumping back and forth 
or to disappear suddenly, there is probably governor 
contact trouble. Turn off the target lamp (if one is 
used) when the speed has been checked. 


d. CHECKING AND ADJUSTING BY THE TIMING 
METHOD. The tuning fork for checking motor 
speeds of Teletypewriters TG—7—B and TG-387- 
B is furnished as a component of Tool Equip- 
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ment TH-50. If the proper tuning fork is not 
available, the following alternate method may 
be used. 


(1) With the motor switch on, and the 
proper connections made to a power source, 
operate the CARRIAGE RETURN and LINE- 
FEED keys on the keyboard. 


(2) Print the numbers 1 through @ in 
groups of 10 characters across the entire page. 


(8) Operate the CARRIAGE RETURN and 
LINE-FEED keys. 


(4) Depress the space bar and hold it down 
for 10 seconds. This should be accurately timed 
with a watch. At the end of 10 seconds, release 
the space bar and operate any numeral key. 


‘TEST a eesti ue em ae ae 
MESSAGE a 


| BELL SHOULD 
RING HERE 


NUMBER 

PRINTED 
AT END OF 
10 SECONDS 


Figure 49. Checking motor speed by timing method. 
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(5) Compute the number of spaces the type- 
bar carriage traveled during the 10 second in- 
terval. If the motor is correctly timed, the type- 
bar carriage will have traveled 61 spaces. If 
the number of spaces is more or less than 61, 
adjust the governor as follows: 


(a) More than 61—Decrease the speed of 
the motor. 


(b) Less than 61—Increase the speed of the 
motor. 


e. RECHECKING Motor SPEED. A quick re- 
check of the motor speed can be made on a tele- 
typewriter which is known to be otherwise prop- 
erly adjusted. After the motor is warmed up, 
start with the type bar carriage at the returned 
(extreme left) position and check the time 
which elapses after the space bar is depressed 
until the margin bell rings. The speed of the 
motor is correct when the margin bell rings at 
the end of 11 seconds. 


27. Setting Range Finder 

a. The procedure for setting of the range 
finder is the same after arrangements have 
been made to connect the selector magnet (cord 


with red-shell plug) in a circuit where a long 
series of alternate R and Y impulses may be 
received. The R and Y impulses may be trans- 
mitted from the local keyboard through the 
cord with red-shell plug or received from other 
teletypewriter equipment. In all cases, the cur- 
rent in the selector magnet should be approxi- 
mately 60 milliamperes. An explanation of the 
use of a local test circuit which may be used to 
provide the necessary current when no other 
teletypewriter equipment is available is given 
in section XII. Specific numerical settings of 
the range finder for initial and periodic line- 
ups of complete sets and systems are furnished 
in the Technical Manuals for the sets and 
systems. 


b. After arrangements have been completed 
to receive a continuous series of alternate R and 
Y impulses in the selector magnet, proceed as 
follows to check and adjust the setting of the 
range finder: 


(1) Loosen the index-arm thumbscrew of 
the range-finder mechanism (fig. 50) and move 
the index-arm toward the zero on the scale 
until errors begin to appear in the printed let- 
ters R and Y. 


‘Figure: 50. Range-finder mechanism. 
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(2) Move the arm slowly back toward the 
high end of the scale until the errors disappear. 


(3) Note the low-limit scale reading. 


(4) Move the arm toward the high end of 
the scale until errors again begin to appear. 


(5) Move the arm slowly back toward the 
low end of the scale until the errors disappear. 


(6) Note the high-limit scale reading. 


(7) A teletypewriter, in good condition, 
should give a lower scale reading between 10 
and 15, and an upper scale reading between 85 
and 90. Add the low and high readings and 
divide the result by two to find the scale reading 
for best operation. (For example, a low reading 
of 15 plus a high reading of 90 gives 105, 
which, when divided by 2, gives a scale setting 
of 52.5, for best operation.) 


(8) Set the index arm at the scale reading 
for best operation (as determined above) and 
tighten the thumbscrew securely. 


28. Local Operating Tests 

a. GENERAL. Detailed instructions for line- 
up procedure required for each set or system 
will be furnished in the related Technical 
Manual. The tests given in this paragraph are 


limited to those required to test the teletype- — 


writer regardless of the equipment with which 
it is used. The method used to connect the tele- 
typewriter in a local test circuit is given in 
section XII. The testing procedure listed below 
assumes that all connections, fuses, etc., have 
been placed and a visual inspection has been 
made to insure that the teletypewriter has been 
properly lubricated and no damaged parts can 
be seen. The cover is left off the teletypewriter 
until the operation is determined to be satis- 
factory. 


b, OPERATING TESTS. Complete the tests in 
the sequence shown and see section XII for 
corrective action when any difficulty is encoun- 
tered. 


(1) Start the motor by moving motor switch 
to ON position. 


(2) Check and adjust the motor speed as 
described ‘in: par agraph 26. 

(3) Place SEND-REC-BREAK key in SEND 
position and test and set the range finder as 
described in paragraph 27. 


(4) Turn the crank to be sure that the paper 
feeds evenly and does not tear. Continue to ob- 
serve paper feeding during remainder of tests. 


(5) Operate the carriage-return and line- 
feed keys. Test the line feed for both single and 
double spacing between lines by operating the 
single-double line-feed lever to the desired 
position. 


(6) Type at least three consecutive copies of 
the test paragraph, “THE (space) QUICK 
(space) BROWN (space) FOX (space) 
JUMPED (space) OVER (space) THE (space) 
LAZY (space) DOG (FIGS) ’ (LTRS) § 
(space) BACK (space) (FIGS) 123456789¢ 
(LTRS) (CAR RET) (CAR RET) (LINE 
FEED) followed by the upper case characters 
remaining on weather symbol or communica- 
tion type keyboards.” 


(7) Observe the action of the ribbon-feed 
mechanism while typing to be sure it oscillates 
and feeds each time a character is typed. 


(8) Hold the space bar down to check the 
continuous spacing feature of the keyboard. 


(9) Test the manual carriage-return feature 
by operating the carriage-return lock bar. 


(10) Test the setting of the margin warning 
bell by typing CAR RET, LINE FEED, FIGS 
followed by 123456789 repeated until it can 
be determined that the margin bell on Printer 
TG-7-A and Teletypewriter TG-7-B (com- 
munication keyboards) rings on the 66th char- 
acter and Teletypewriter TG—37-B (weather 
keyboard) vings on the 70th character. (See 
fig. 49.) 


(11) Test the remote motor control stop 
feature by typing CAR RET, LINE FEED, 
FIGS, and STOP (upper case H). 


(12) Test operation of the signal bell by 
typing FIGS AND BELL (upper case 8). 

(13) Test the remote control “start” feature 
by a 2- or 3-second BREAK signal (SEND- 
REC-BREAK key held in extreme downward 
position). 

(14) With the SEND-REC-BREAK key in 
the REC position test the keyboard to be sure 
that the sending mechanism is inoperative and 
nothing can be typed (transmitted). 

(15) With the SEND-REC-BREAK key in 
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the SEND position, type two consecutive blank 
characters to determine that the send-receive- 
break mechanism will automatically move to 
the REC position. 

(16) With the SEND-REC-BREAK key in 
SEND position type one blank character alter- 
nately with other letter or number characters 
to determine that single blank characters do 


“SEND 
RECEIVE > KEY | 


BREAK 


not affect the SEND position of the SEND- 
REC-BREAK key. 

(17) Place the cover on the teletypewriter 
and test the opening and closing of all doors. 

(18) Try the cutting edge of the glass win- 
dow by tearing off sections of paper in the same 
manner that messages are removed from the 
typing unit. 


Figure 51. Teletypewriter arranged for local operating tests. 


o 


oe 


PART THREE 
MAINTENANCE INSTRUCTIONS 


Note. The preventive maintenance instructions in this part will serve as a guide for any of the installations or 


groups of equipment for which this equipment is designed. 


Do not attempt unauthorized maintenance on this equipment. 


. Section V. 
PREVENTIVE MAINTENANCE TECHNIQUES 


29. Meaning of Preventive Maintenance 
Preventive maintenance is a systematic series 
of operations performed at regular intervals on 
equipment when the equipment is not in the 
operating circuit. Preventive maintenance op- 
erations are designed to eliminate major break- 
downs and unwanted interruptions in service, 
and to keep the equipment operating at top 
efficiency. To understand what is meant by pre- 
ventive maintenance, it is necessary to distin- 
guish it from trouble shooting and repair. The 
prime function of preventive maintenance, is 
to prevent break-downs and, therefore, the 
need for repair. The prime function of trouble 
shooting and repair is to locate and correct 
existing defects. The importance of preventive 
maintenance cannot be over-emphasized. The 
entire system of teletypewriter communication 
depends upon each set’s being in operation 
when it is needed and upon its operating effi- 
ciently. It is vitally important that teletype- 
writer operators and repairmen maintain their 
equipment properly. 

Note. Most of the operations in this section are first 
echelon (operator) and second echelon (organization 
repairmen) maintenance. Some operations in section 


VII, lubrication, and section VIII, moistureproofing, are 
third or higher echelon maintenance. 


30. Description of Preventive Maintenance 
Techniques 

a. GENERAL. Most of the mechanical and elec- 
trical parts used in teletypewriter equipment 
require routine preventive maintenance, Those 
requiring maintenance differ in the amount and 
kind required. Because hit-or-miss mainten- 
ance techniques are not reliable, definite and 
specific instructions are needed. This section 


contains these specific instructions and serves 
as a guide for personnel assigned to perform 
the six basic maintenance operations: Feel, In- 
spect, Tighten, Clean, Adjust, and Lubricate. 
Throughout this manual the following lettering 
system is used for the six operations: 

F'—Feel C—Clean 

I—Inspect A—Adjust 

T—Tighten L—Lubricate 
The first two operations, completed with the 
aid of necessary tools and test equipment, 
establish the need for the other four. The se- 
lection of operations is based on a general 
knowledge of field needs. For example, dust 
encountered on dirt roads during cross-country 
travel filters into the equipment no matter how 
much care is taken to prevent it. Rapid changes 
in weather (such as heavy rain followed by 
blistering heat), excessive dampness, snow, and 
ice tend to cause corrosion of exposed surfaces 
and parts. Without frequent inspections and 
the performance of necessary tightening, clean- 
ing, adjusting, and lubricating operations, 
equipment becomes undependable and subject 
to break-down. 

b. FEEL (F). The feel operation is used most 
often to check rotating machinery, such as the 
motor, cams, shafts, etc., and to determine if 
electrical connections, bushings, etc., are over- 
heated. Feeling indicates the need for lubrica- 
tion or the existence of similar types of defects 
requiring correction. Many motors used in 
teletypewriter equipment operate at relatively 
high temperatures. The maintenance man must 
become familiar with the normal operating 
temperatures of the equipment in order to be 
able to recognize signs of overheating. 

Note. It is important that the feel operation be per- 
formed as soon as possible after shut-down and always 
before any other maintenance is done, 

c. INSPECT (1). Insepection is the most im- 


portant operation in the preventive mainten- 
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ance program. The inspector must now how 
to check for required clearances, tensions, and 
adjustments of the various types of mechanical 
assemblies. A careless observer will overlook 
the evidences of minor trouble. Although these 
minor defects may not interfere with perform- 
ance of the equipment, valuable time and effort 
can be saved if they are corrected before they 
lead to major break-downs. Make every effort 
to become thoroughly familiar with the indica- 
tions of normal functioning, in order to be able 
to recognize the signs of defective equipment. 
Inspection consists of carefully observing and 
checking the individual units systematically 
with tools, gauges, etc., (when they are re- 
quired). Notice state of cleanliness, lubrication, 
amount of wear, adjustment and placement, 
tightness, clearance, tension, overheating, and 
moisture accumulation. Inspect for the condi- 
tions as follows: 

(1) Cleanliness, by carefully examining all 
surfaces of the units for accumulation of dust 
and dirt and excessive oil or grease. Parts, 
connections, and joints should be free of dust, 
corrosion, and other foreign matter. In tropical 
and high-humidity locations, look for fungus 
growth, mildew, and moisture accumulation. 

(2) Inadequate or excessive lubrication. 

(3) Excessive wear, as indicated by loose 
fittings, bearings, etc. 

(4) Adjustment and placement, by determin- 
ing that all mechanical and electrical parts are 
properly adjusted and in their original posi- 
tions. 

(5) Tightness, by testing any connection, 
assembly, or mounting that is normally fast- 
ened in a rigid position. 

Caution: Before tightening any screws, bolts, 
or nuts, determine whether or not they are 
part of some adjustment. If so, tighten in ac- 
cordance with detailed requirement and adjust- 
ment procedures given in part five, and check 
all related adjustments. 

(6) Clearance between specified points, by 
feeling, sighting, or inserting gauges as speci- 
fied for item inspected. 

(7) Spring tensions, by using the appropri- 
ate special spring scale in the exact manner 
shown in the illustration accompanying each 
spring tension requirement. 

(8) Overheating, as indicated by discolora- 
tion, blistering, or bulging of the parts or sur- 
face of the container; by leakage of insulating 
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compounds; and by oxidation of metal contact 
surfaces. 

d. TIGHTEN (T). This operation applies only 
to soldered connections, bolts, screws, and fas- 
teners holding items rigidly in place. Solder 
loose or broken soldered connections. Correct 
tightening procedure requires the use of the 
proper type and size of tools. Do not tighten 
screws, bolts, and nuts carelessly. Fittings 
tightened beyond the pressure for which they 
are designed will be damaged or broken. 

Caution: Do not tighten parts or apparatus 
requiring clearance or tension adjustment. 

é. CLEANING (C). (1) This operation as ap- 
plied to external surfaces of chests, boxes, cov- 
ers, panels, frames, etc., is the normal cleaning 
process. 

(2) Cleaning equipment interiors including 
delicate electrical and mechanical parts re- 
quires detailed specific instructions for each 
assembly and unit. This cleaning is normally 
performed as part of the preventive mainten- 
ance routines described in paragraphs 34 to 42. 

(3) Detailed cleaning instructions for major 
overhauls are given in part five. 

(4) Scheduled items marked with letter ‘‘C” 
need not be cleaned each time they are in- 
spected. Under some conditions, however, it 
may be necessary to complete the cleaning of 
a unit before starting the other operations. 
Clean all parts only when inspection shows 
that it is necessary. 

f. ADJusT (A). Adjustments are made only 
when they are necessary to restore normal op- 
erating conditions. Use extreme care in select- 
ing the proper tools and gauges before making 
adjustments. Many adjustments must be made 
in a particular sequence. Hach adjustment must 
meet all requirements for clearance, spring 
tension, speed, and other tolerance limits. If 
one adjustment is changed, ail related adjust- 
ments must be checked. This check may involve 
a certain amount of duplication, but there are 
no practical short cuts when making overlap- 
ping functional adjustments. Detailed instruc- 
tions for specific requirements and adjustments 
are given in part five. 

g. LUBRICATE (L). Lubrication refers to the 
application of oil or grease to all rotating shafts 
and bearings, cam rollers, sliding surfaces, and 
other moving parts. It may include the applica- 
tion of oil to metal surfaces on parts of the 
equipment. All lubrication should be completed 
in accordance with instructions in section VII. 


31. Introduction to Preventive Maintenance 
Procedure 

a. The preventive maintenance procedure in 
this section is divided in two classes, work 
which can be completed while the teletype- 
writer remains in service, and work which re- 
quires that the teletypewriter be taken out of 
service. 

(1) The first class of work is limited to the 
operations performed on the teletypewriter ex- 
terior, that portion of the keyboard which is 
accessible while the teletypewriter is in service, 
and the carrying chests. Instructions for this 
work are given in paragraphs 32 and 33. 

(2) The second class of work includes the 
operations which require that the cover, typing 
unit, type-bar carriage, keyboard, and motor 
unit be removed from their mounting surfaces 
before the preventive maintenance work is 
started. 

(3) Detailed information on the different 
individual test requirements and adjustments 
of complicated parts and mechanisms are not 
included in this section. The preventive main- 
tenance check list in section VI includes refer- 
ences to the related instructions in require- 
ments and adjustments, section XIV, which 
apply to the preventive maintenance procedures 
included in this section. 


5. See section VII for lubrication instructions 
and section VIII for moistureproofing and fun- 
giproofing instructions, 

c. Preventive maintenance precedures for 
common classes of parts have been grouped as 
follows: 


Paragraph 
Cords cables. and wWitIngs oy. steer sierels- wisvovevelers 35 
Terminal blocks and slip connections ........ 36 
Weys ands witchesnag ic areccrraievsurioherstgaushotaess teks 37 


d. Detailed preventive maintenance instruc- 
tions are arranged by paragraphs as follows: 


Paragraph 
Preparation for preventive maintenance in- 


spection (teletypewriter out of service).... 384 
Typing unit less type-bar carriage ......... 3 
TPE DADKCALTNAGS soc. xis; ckeieiere A Metehekh ancna's-chsievelyia 39 
NEG UDORT cc ton asian cheleceteynielays sb aecalereiora tes Wage, ee ace 40 
IMEGUORAUTILGT tociseereerebene rate stata areiehettioeaade as s10sd Sree 41 
BAS. araticsss Kcacecansevauee sieve (eee re Peatioternaesar arate lee 42 


e. When worn, bent or defective parts are 
found, they should be repaired or replaced as 
discussed in part five. 

f. After all preventive maintenance work in- 
cluding lubrication has been completed and the 


teletypewriter has been assembled, make the 
following test and adjustments: 

(1) Motor speed. 

(2) Range finder setting. 

(8) Local operating tests. 


Note. ALWAYS CHECK RELATED ADJUST- 
MENTS WHEN ANY ADJUSTMENT IS MADRE. 


32. Preventive Maintenance for Chests 

a. INSPECT. Inspect the chests for excess 
dirt, cracks, missing or broken screws, bolts, 
or nuts; bent, rusted, or otherwise damaged 
latches, and worn or damaged Lord mountings 
(found on Chest CH-—62-—(*) only). 


b. TIGHTEN. Tighten all loose screws, bolts, 
and nuts. 

ce. CLEAN. Clean the outer surfaces of the 
chests with a piece of clean cheesecloth mois- 
tened slightly in water. Moisten the cloth with 
a little dry-cleaning solvent (SD) to remove 
oil, grease, or gummy deposits. Clean the inner 
surfaces of the chests with a dry brush or with 
cheesecloth as mentioned above. Oil may be 
used to remove rust from the metal surfaces 
of the chests. 


33. Preventive Maintenance for Teletype- 
writer Exterior (Teletypewriter in Service) 

a. GENERAL. The instructions given below 
apply to the exterior surfaces of the teletype- 
writer (teletypewriter cover) and the section 
of the keyboard which is accessible without re- 
moving the cover. 

b. COVER. (1) Inspect. Inspect the cover for 
broken cover glass, loose screws, broken or 
damaged hinges, damaged copyholder, and 
scratches. 

(2) Tighten. Tighten all loose screws. 

(8) Clean. (a) Wipe the cover glass with a 
clean piece of cheesecloth dipped in water. Pol- 
ish it with a piece of clean, dry cheesecloth. 

(b) Remove dust and dirt from the outside 
surfaces of the cover by wiping it with a piece 
of clean cheesecloth moistened slightly in 
water. Moisten the cloth with a little dry-clean- 
ing solvent (SD) to remove oil, grease, or 
gummy deposits. 

(c) Remove dust from the inside of sur- 
faces of the cover by using a brush. Clean 
cheesecloth may be used but the lint has a 
tendency to cling to the inside padding and 
may cause damage to the moving parts of the 
teletypewriter. If this operation necessitates 
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the removal of the cover, perform the neces- 
sary work when the teletypewriter is taken out 
of service for a routine as outlined in para- 
graph 384. 

c. KEYBOARD. The operations performed on 
the keyboard while the teletypewriter is in 
service consists of cleaning the outer surfaces 
of the keyboard, the key tops, and key levers 
as described in paragraph 40. 


34. Preparation for Preventive Maintenance 


Inspection (Teletypewriter out of Service) 

a. For a thorough preventive maintenance 
inspection the teletypewriter must be taken out 
of service and partially disassembled as out- 
lined in b below. 

b. Take the following preparatory steps to 
facilitate inspection of the various units and 
parts. 

(1) When a table, bench, or box is not avail- 
able use the cover of either chest, Chest CH— 
50—(*) or CH-62—(*), as a workbench. If prac- 
ticable, lay the cover of the chest upright on 
several thicknesses of newspaper, cloth or other 
material to protect the edges from scuffing and 
also to serve as a catch for small parts which 
may fall during disassembly of the equipment. 

(2) Disconnect the power and connecting 
cords. 

(8) Remove the teletypewriter cover and 
place it where it will not be damaged. 

(4) Fold a length of cheesecloth into a pad 
about 18 inches square and six or eight layers 
thick. If necessary, four or five thicknesses of 
any clean, lint-free cloth can be used. 

(5) Place the cloth pad on the workbench. 

(6) Remove the keyboard and place on sev- 
eral thicknesses of paper or cloth. 

(7) Remove the roll of paper and the paper 
spindle from the typing unit. Remove the rib- 
bon from the type-bar carriage. 

(8) Remove the typing unit from the base 
and place it in its upright position on the paper 
or cloth. 

(9) Remove the type-bar carriage from the 
typing unit and place it on a piece of newspaper 
or cloth to catch any oil or grease that may 
be on the parts. See related topics in section 
XIII for complete instructions on removal of 
the type-bar carriage. 

Caution: Be extremely careful in handling 
the typing unit and type-bar carriage. Units 
that have been dropped require a major over- 
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haul and thorough testing before being put back 
into service. Lift the typing unit as shown in 
figure 40. 


35. Cords, Cables, and Wiring 

a. GENERAL. The preventive maintenance 
procedure given in this paragraph applies to 
the wiring located in the base, on the typing 
unit, keyboard, and motor unit. Wiring includes 
all cords, cables, and wiring placed at factory, 
at signal depot, or by installers and mechanics. 
Wires which are tied together with cords are 
sometimes referred to as wiring harness. Wir- 
ing on equipment operated in all kinds of 
weather and moved on all kinds of roads gets 
severe punishment. Watch its condition closely. 

b. INspEcT. (I) (1) Inspect the wiring for 
cracked or deteriorated insulation, frayed or 
cut insulation at the connecting and supporting 
points, and improper placement which strains 
wire or connections. Watch for kinks and im- 
proper supports. 

(2) Inspect all ground connections for dirt, 
rust, corrosion, and loose connections. An open 
or loosely connected grounded point may inter- 
fer with the operation of the equipment, and 
may also nullify the protection for operating 
personnel, 

c. TIGHTEN (T). Tighten loose fasteners, 
cable clamps, wiring connections. Solder loose 
or broken soldered connections. 

d. CLEAN (C). Clean connector straps when 
they are dirty or corroded. The easiest way to 
clean a dirty connector is to remove it, scrub 
it with a brush dipped in dry-cleaning solvent 
(SD), and dry it thoroughly with a cloth. Clean 
corroded connectors with #000 sandpaper. It 
is important that the entire contact surface of 
the connector be clean. 


36. Terminal Blocks and Slip Connections 
Terminal blocks, which are used as receiving, 
connecting, and distributing points for electri- 
cal circuits, consist of a strip of insulation and 
one or more types of connecting devices. These 
connecting devices may be either soldered ter- 
minals, screw terminals, contact springs or con- 
tact lugs. They require little preventive main- 
tenance, especially if the wiring has not been 
changed. 

a. CLEAN (C). Clean the terminal blocks, 
when necessary, with a dry brush. Wipe off 
excessive moisture with a clean dry cloth. When 
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necessary, use a cloth moistened with dry-clean- 
ing solvent (SD) to clean the insulation strips. 
Wipe thoroughly with a cloth and then brush 
the block to remove all lint. Remove and clean 
corroded, loose, or dirty connecting devices 
with a piece of crocus cloth. Carbon tetrachlor- 
ide should be used to clean the electrical con- 
tacts of all connecting devices. 

b. INSPECT (I). Inspect terminal blocks for 
cracks, breakage, dirt, and loose connections or 
mounting screws. Carefully examine connec- 
tions for mechanical defects, dirt, and corro- 
sion, 

¢. TIGHTEN (T). Tighten loose screws, lugs, 
and mounting bolts. Use a screw driver of the 
correct size. Do not exert too much pressure. 
Solder any loose or broken soldered connections. 

d. ADJUST (A). Adjust the spring tension of 
the contact springs when necessary. To in- 
crease the spring tension, grasp the spring near 
its point of attachment with either a spring 
bender or a pair of duckbill pliers. Twist the 
pliers or spring bender slightly in the direction 
in which tension is desired and move the tool 
continuously along the slight bow in the spring. 
Try the action of the contact after each adjust- 
ment. Be careful to keep all soldered connec- 
tions intact. 

Note. Loose soldered connections should be repaired 


only by an experienced mechanic. See related topics in 
section XII, 


37. Keys and Switches 


a. GENERAL. All keys and switches on the 
teletypewriters are grouped as a common class. 
No specific information is provided for any 
particular key or switch. 

b. INSPECT (I). Inspect the mechanical action 
of each key or switch and look for signs of 
dirt, or corrosion of the key or switch; examine 
the action of the switch by flipping the control 
knob or toggle, or by pressing the key lever 
and noting the freedom of movement and the 
amount of spring tension. Check to see that 
the contacts are clean. : 

¢c. CLEAN (C). Wipe off excessive moisture 
with a clean, dry cloth. Clean the exterior sur- 
faces of keys and switches with a stiff brush 
moistened in dry-cleaning solvent (SD) and 
polish the surfaces with a piece of cloth. Clean 
corroded and dirty contacts when necessary, 
with the burnishing tool. When contacts have 
deep pits caused by burning or arcing, use the 


contact file to resurface them, and polish with 
a burnishing tool. 


d. TIGHTEN (T). Tighten loose screws, lugs, 
and mounting bolts. Remove loose connections 
which are dirty or corroded and clean them 
before tightening, or soldering. Solder any 
loose or broken soldered connections. 

e. ADJUST. (A). Adjust keys and switches in 
accordance with specifications given in section 
XIV. 


38. Typing Unit Less Type-Bar Carriage 

a. CLEAN (C). To simplify description of the 
cleaning procedures, instructions for cleaning 
the type bar carriage, which is a major assem- 
bly of the typing unit, are given in paragraph 
39 below. To clean the remainder of the typing 
unit, proceed as follows: 

(1) Place the typing unit on the workbench. 
Remove all old grease and oil that has gathered 
dirt and dust. Use a piece of clean, dry cheese- 
cloth or other lint-free cloth folded over the 
end of Screw driver TL—44 to get between the 
vanes, inside of the printing bail, between the 
function levers, and into other hard-to-reach 
places. 

(2) Use a clean area of the cheesecloth as 
soon as one area becomes soiled with oil or 
grease. Loop a piece of cloth over the fingers 
and wipe all readily accessible surfaces. 

Caution: Do not wipe dirty grease or other 
foreign matter into bearings. Remove as much 
of the dirty grease as possible with the tip of 
the screw driver or an orange stick. Wipe each 
bearing with a piece of clean cheesecloth. 

(83) Loosen both range-finder retaining 
screws. Remove the left-hand screw completely 
and slip the range finder off the remaining 
screw (with the slotted screw hole). Use a 
clean piece of cheesecloth folded over the end 
of a screw driver to remove oily deposits of 
dirt, dust, paper lint, etc., from the outer sur- 
faces of the selector mechanism and range 
finder, 

(4) Flush the selector mechanism by pour- 
ing a small amount (about 1 tablespoonful) of 
dry-cleaning solvent (SD) between the sepa- 
rator plates. Repeat the flushing process if 
necessary. 

b. Inspect (I). Check the following parts 
for deficiencies as indicated: 

(1) Frame casting for cracks or other dam- 
age. 
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(2) Loose, 
screws. 

(3) All levers, vanes, rollers, bearings, 
shafts, and gears to determine that all parts 
move freely and are not bent, broken, or exces- 
sively worn. 

(4) Missing, broken, or distorted springs. 


broken or missing mounting 


(5) Main shaft and associated gears, bear-. 


ings, cams, clutches, and springs for binding, 
excessive wear, or other damage. 

c. TIGHTEN (T). Tighten loose screws, bolts, 
or nuts if they are not part of some adjustment. 

d, ADJUST (A). Make all necessary adjust- 
ments in accordance with detailed requirements 
in section XIV. 

e. LUBRICATE (L). See section VII for in- 
structions on lubrication. 

f. REMOVE. Remove the typing unit from the 
workbench and place on paper to protect the 
treated unit. 


39. Type-Bar Carriage 
Place the type-bar carriage on the workbench. 

a. CLEAN (C). (1) Fold a piece of clean 
cheesecloth into a pad about 8 inches wide and 
four or five layers thick. 

(2) Insert the pad between the type bars 
and the backstop to catch the dirt and excess 
dry-cleaning solvent (SD). 

(3) Wipe the faces of the type bar pallets 
with a piece of cheesecloth moistened in dry- 
cleaning solvent (SD). Be careful not to bend 
the type bars. After the pallets are dry, brush 
them with a dry, typewriter brush (part of 
Tool Equipment TE-—50). Repeat the process if 
necessary. Tilt the type-bar carriage and flush 
the segment slots with dry-cleaning solvent 
(SD). 

b. INsPpEcT (1). Inspect the type-bar carriage 
for the following: 

(1) Missing mounting screws, bolts, and 
loose parts. 

(2) Frame for cracks or other damage. 

(3) Each bell crank, code bar, and type bar 
to determine that all parts move freely and are 
not bent or broken. 

(4) Each type bar for missing or damaged 
pallets. 

(5) Levers, gears, shafts, and bearings for 
signs of excessive wear, loose parts, or damage. 
(6) Missing, broken, or distorted springs. 

ce. TIGHTEN (T). Tighten ‘all loose screws, 
bolts, and other parts which are not involved 
in an adjustment. 
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d. ApsJuST (A). Make all required adjust- 
ments in accordance with instructions in sec- 
tion XIV. 

e. LUBRICATE (Li). See section VII for instruc- 
tions on lubrication. 

f. REMOVE. Remove the type-bar carriage 
from the workbench and place on paper. 


40. Keyboard 
Place the keyboard on the workbench. 

a. CLEAN (C). Do not disassemble the key- 
board for ordinary cleaning. Refer to part five 
for major overhaul cleaning. For routine clean- 
ing follow the procedure outlined below: 

(1) Clean the key tops with a cloth slightly 
moistened with water. Wipe off excessive mois- 
ture with a clean, dry cloth. 

Caution: Do not use dry-cleaning solvent 
(SD) or carbon tetrachloride on rubber key 
tops. 

(2) Remove all oil, grease, dust, and dirt 
from the outside surfaces of the keyboard by 
wiping it with a clean cheesecloth. 

(3) Clean between the key levers and around 
the transmitting mechanism with a stiff brush. 

b. INSPECT (I). Inspect the keyboard for the 
following: 

(1) Casting for cracks or other damage. 

(2) Loose, broken, or missing mounting 
screws. 

(3) All levers, pawls, latches, and cams to 
determine that all parts move freely and are 
not bent, broken, or excessively worn. 

(4) Broken, missing, or illegible key tops. 

(5) Missing, broken, or distorted springs. 

(6) Transmitting shafts and associated 
gear, clutch, and bearings for binding and wear. 

c. TIGHTEN (JT). Tighten only those loose 
parts which are not part of an adjustment. 

d. ADJuST (A). See section XIV before mak- 
ing any adjustments. 

e. LUBRICATE (L). See section VII for lubrica- 
tion instructions. 

f. REMOVE. Remove the keyboard from the 
work bench and place on paper. 


41. Motor Unit 


Note. Normally the motor unit will not be removed 
from the base during preventive maintenance routines. 


a. INSPECT (I). Check the following parts as 
outlined. 

(1) Motor and motor unit base for cracks 
and other damage. 
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(2) Loose, 
screws. 

(3) Feel the motor to determine if it is over- 
heated. 

b. TIGHTEN (T). Tighten loose screws and 
bolts which are not part of an adjustment. 

c. CLEAN (C). When cleaning the motor unit, 
do not remove the motor unit base unless ab- 
solutely necessary. 

(1) Remove all oil, grease, and other foreign 
matter from the outer surfaces of the motor 
unit by wiping with a dry cloth. 

(2) Remove the motor brushes occasionally. 
Clean the brushes and the inside of the brush 
holders with a cloth moistened with dry-clean- 
ing solvent (SD). During this operation check 
the condition of the carbon brushes. 

Note. Scratch an identifying mark on the upper sur- 
face of each carbon brush upon its removal in order to 
facilitate replacing the brush into its proper brush 
holder after cleaning. Replace brushes only when it is 
evident that they will not last until the next scheduled 
routine. 

(3) Clean any accumulations of grease, dirt, 
or other foreign matter from the outside sur- 
faces of the governor shell by wiping with a 
piece of clean, dry cheesecloth. Dampen the 
cloth with dry-cleaning solvent (SD) to remove 
any gummy deposits. Also, clean the governor 
brush springs, mounting bracket, and the speed 
adjusting bracket. Fold a piece of cloth over the 
end of the screw driver to clean the hard-to- 
reach places. 

Caution: Do not take the governor apart for 
cleaning only, unless there is reason to believe 
it is very dirty internally and the dirt may be 
a source of trouble. 

d. Apyust (A). Make necessary adjustments 
to all parts as prescribed in section XIV. For 
check and adjustment of motor speed see para- 
graph 26. é 

e. LuBRICATE (L). Lubrication instructions 
are contained in section VII. 


broken, or missing mounting 


42. Base 

Note. Normally the base and motor unit are treated 
at the same time to prevent misalignment of the motor 
which often results when the motor unit is removed and 
not: properly replaced. 

Place the base on the workbench. 

a. CLEAN (C). Wipe all oil and grease from 
the base. Use a piece of cheesecloth folded over 
the tip of a screw driver to get into hard-to- 
reach places. Be careful not to break any of the 
leads of the base wiring. 


b. INsPEcT (1). Inspect for the following: 

(1) Casting for cracks and other damage. 

(2) Loose, broken, or missing mounting 
screws. 

(3) See paragraphs 35, 36, and 37 for other 
points to be inspected. 

c. TIGHTEN (T). Tighten loose screws, bolts, 
and other parts not involved in adjustments. 
Other points to be tightened are given in para- 
graphs 35, 36, and 37. 

d. Apsust (A). See section XIV for the re- 
quired adjustments. 

e. LUBRICATE (Li). See section VII for points 
to be lubricated. 

f. REMOVE. Remove the base from the work 
bench. 


43. Preventive Maintenance Tools, Materials, 


Schedules, and Records 


Note. Before starting preventive maintenance, have 
on hand all tools and materials needed in performing 
the operations listed in the preventive maintenance 
check list. 


a. Toots. All required tools are furnished 
with Tool Equipment TE-50 (fig. 52), which 
is especially designed for maintenance of tele- 
typewriter equipment. 

The list of tools and materials contained in Tool 
Equipment TEH-50 is as shown on page 52, 


b. MATERIALS. All materials listed below may 
be secured through regular supply channels. 


Item Signal Corps 


stock No, 
Orange stick (WECo code No. KS-6320)...----------------- 6X7360 
Cheesecloth, bleached 36’ wide.-....----------------------- 8A805 
Oloth, emery; crocus, 9'’ x 11’’ sheets (spec No. 42056-Navy)-| 622000 
Oarbon tetrachloride. .......---.-.-.----------------------- 6G184.1 
Oil, Lubricating, Preservative, Special, U. S, Army spec 
INO. 2190 bo sono ce iacncneccncno nsw ennccbcesenenssennsmewe= 6G1318.1 


Grease, Lubricating, Special, Ordnance spec No. A-XS-637_.| 6G673.7 
Paper, cleaning, Bell Seal bond, 34" x 234” (WECo code 
No, KS-7188) ......----------.-------------- 002 ----------- | 6M750 
Paper, sand: flint #0000 9" x 11’ sheets, Federal spee No. 
P-P-111, Solvent, Dry Cleaning, Federal spec No. 
PaA-OblO~. vecsensaaasseWSbenuebaavaboas cosa! =snueasa me 6Z7500-0000 


Note. Gasoline will not be used as a cleaning fluid 
for any purpose. Solvent, Dry Cleaning, is available as 
a cleaning fluid through established supply channels. 
Oil, Fuel, Diesel, may be used for cleaning purposes 
when dry-cleaning solvent (SD) is not on hand. Carbon 
tetrachloride will be used as a cleaning fluid only in the 
following cases: where inflammable solvents cannot be 
used because of the fire hazard, and for cleaning elec- 
trical contacts including relay and SEND-REC-BREAK 
key contacts, plugs, commutators, etc, 
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SHEET NO. / 
YEAR / 


3. TG-7-B 
SERIAL NQ ON CHESTS 


AVERAGE NUMBER OF HOURS OF 
OPERATION DAILY 


6. TG-7-B 


SERIAL NO. ON CHESTS Sito 


AVERAGE NUMBER OF HOURS OF 
OPERATION DAILY 
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SERIAL NO. ON CHESTS 1832 


AVERAGE NUMBER OF HOURS OF 
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3063 


PREVENTIVE MAINTENANCE ROUTINE SCHE 


2 aghcial) 
SET NO. AND EQUIPMENT aera JANUARY | FEBRUARY 
DATE ; 
SCHEDULED 
DATE 
‘compeereo|7 |zo|30} | | | | [/ 
COMPLETED 
a hala 
DATE ; 
SCHEDULED 
DATE 
lcourcereo|—|*[s/[ [ | | | {f 
COMPLETED 
Minas. ne wee 
DATE 
scneouceo |-~|--|30| -- | --| 28 | --|-- / 
DATE 
COMPLETED 24 \ 


COMPLETED Salat 
BY 


24 HOURS DAILY 
OPERATION 


12. HOURS DAILY 
OPERATION 


8 HOURS DAILY 
OPERATION 


TL53725-S 


Figure 53. Typical preventive maintenance routine schedule. 


¢. PREVENTIVE MAINTENANCE SCHEDULES 
AND REcorDS. Prepare a chart showing the 
various teletypewriters in the installation, the 
average number of hours of operation daily, 
the dates routines are scheduled, the dates the 
routines are completed, and initials or other 
designation of person completing routine. If 
desired, one chart can cover the entire teletype- 
writer set, of which the teletypewriter is a part. 
Base the schedule upon accurate information 
and revise it from time to time as conditions 
change. The record form used may cover time 
intervals of 1 month, 2 months, or any other 
interval desired by the officer in charge of the 
installation. A typical preventive maintenance 
routine schedule for a teletypewriter installa- 
tion is shown in figure 53. The recommended 
time intervals for equipment routines are: 
Equipment in operation 12 to 24 hours 
daily—Routine every 10 days. 
Equipment in operation 8 to 12 hours daily 
—Routine every 15 days. 
Equipment in operation 8 hours or less 
daily—Routine every 30 days. 
The above time intervals for equipment rou- 
tines are based on operating conditions which 
prevail when the temperature is moderate and 
air is relatively free of dirt, sand, and excessive 
amounts of dust and moisture, When equip- 
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ment is being operated in localities where there 
are extreme temperatures, excess moisture, 
dust, dirt, or sand, or other adverse conditions, 
the routine schedules should be established on 
whatever intervals are necessary to keep the 
equipment in satisfactory operating condition. 


Section VI. 
PREVENTIVE MAINTENANCE CHECK LIST 


44. Preventive Maintenance Check List for 
Printer TG—7—A and Teletypewriters TG- 
7-B and TG-37-B 

The following check list is a summary of the 

preventive maintenance to be performed on the 

teletypewriters. The time intervals shown on 
the check list may be reduced at any time by 
the local commander. However, for best per- 
formance of the equipment, the operations must 
be performed at least as frequently as called 
for in the check list. The echelon column in- 
dicates which operations are first echelon main- 
tenance and which operations are second eche- 
lon maintenance. Operations are indicated by 
the letters of the word FITCAL. For example, 
if the letters ITA appear in the Operations col- 
umn, the item to be treated must be inspected. 
(I), tightened (T), and adjusted (A). 


| 
Tver | O pete Item (routine) oer. Mia one 
No. | tions! | No. Jon 
formed 
1 Cc Teletypewriter (exterior) __._..__- 33° | Daily Ist 
2 | ian 33 2d 
ora 26 | Daily | Ist 
4 1@) $2] Daily Ist 
5 IT 32 2d 
6 IA 27 x 2d 
| 
Typing unit (less ty pe-bar carriage) 
7 Uy General over-all mechanical con- 38 x 2d 
dition 
8 IA Armature trip-off eccentric screw 252 x 2d 
adjustment 
9 IA Selector armature end play —_._-- -| 233 x 2d 
10 I Function bail cam roller_..-..---- 38 x ad 
il I Function lever bail roller pivot 38 x 2d 
bearings 
12 1 Printing bail cam roller___.---..- 38 x 2d 
13 LA Platen assembly__------- = 260 x 2d 
4 IA Wash pobinn seen. -aSe- tate nn a 348 x 2d 
15 IA Left-hand margin adiustment___- 335 DS 2d 
16 | ICA | Motor stop contacts_._.......-..-| 36, 247 x 2d 
17 | ICA | Slip connections___.. x 2d 
18 L Entire mechanism x 2d 
| Type-bar carriage 
19 Cc All mechanical parts__.-.--...--- 39 x 2d 
20; ITA General mechanical condition__._| 39, 184 73 2d 
21 IA Ribbon mechanism x 2d 
22 I Entire mechanism_.........-.---- xX 2d 
Keyboard 
23. CIT | General over-all mechanical con- 40 xX 2d 
dition 
24) ICA Transmitting contacts.._...-..--- 36, 346 x 2 
25} ITC | Wiring and slip connections. 35, 36 x 2d 
26 L Entire mechanism_--.....--.---.- 48 xX 2d 
| Base 
27 10} All mechanical parts.........-.-- | 42 x 2d 
28 | ITA | General mechanical condition_-._|42, 364- x 2d 
367 
29 | ITCA | SEND-REC-BREAK Key-.---- 42, 368- Bg || 2d 
373 | 
30 | ITO. | Switch:(motor)--..... s.-s-s.-5-- 37 x 2d 
31 ITC | Terminal blocks and slip con- 36 x 2d 
| neetions 
32 ite) Wiring eos sees oe 35 x 2d 
43} ITC | Cords and plugs_._...-.- 35 x 2d 
34 L Entire base mechanism 48 x 2d 
Motor unit 
35 Q Exterior of motor unit_..--.-.--_- 4 »,¢ 2d 
36) FIT | General mechanical condition—__- Al > € 2d 
a7 1G Motor pinion gear__....-.---.-..- 41 B¢ 2d 
38) ICA Motor brushes and commutator_|152, 154 x 2d 
383, 
19] ICA GOVvemnbriss 22 .cossocnnaseeneer ne 41, 374- x 2d 
480 
40 | ITC | Switch and wiring.------------.-- 35, 37 x 2d 
41 L Motor nits. = ssascs co sccanasue 418 xX 2d 


Nore—X in When performed column is determined by average 


hours of use: 
Normal temperatures Tropical temperatures 


Up to 8 hours per day..... avery 30 days.......... every 15 days 
8 to 12 hours per day..... every 15 days... ss. 6s every 10 days 
{2 to 24 hours per day..... every 10 days.......... every 7 days 


IF, Feel; I, Inspect ; T, Tighten; C, Clean; A, Adjust ; L, Lubricate. 


Section Vil. LUBRICATION 


Note. A War Department Lubrication Order is not 
issued on Printer TG-7—A and Teletypewriters TG-—7-—B 
and TG-87-B. 


45. Recommended Lubricants 
The following table lists the lubricating mate- 
rials necessary in servicing the teletypewriters: 


Approved symbols Standard nomenclature 


QL Grease, Lubricating, Special 
ry .---| *Oil, Lubricating, Preservative, Special 
OM lotavepseecntieeeeutasecsat te “Oil, Engine, SAE 10 


* When the temperature is so high that special preservative 
lubricating oil (PS) runs off the parts, engine oil, SAB 10 (OE 10), 
may be used in place of it. 


46. Detailed Lubrication Instructions 

a, GENERAL. The location of the parts of the 
teletypewriter to be lubricated are shown in 
figures 54 through 65. The type of lubricant 
to be used and the specific instructions for 
lubricating each part are given in paragraph 
48 following. The lubrication instructions listed 
are based on normal operating conditions, with 
the equipment in service for an average of 8 
hours a day. Under these conditions the lubri- 
cation interval is once every 80 days. See pre- 
ventive maintenance check list, (par. 44). 
When equipment is operated more than 8 hours 
a day, reduce the intervals. When equipment 
is operated in tropical climates, a further re- 
duction in the interval is required. Do not lubri- 
cate the equipment with the motor running. 

Caution: Do not apply lubricants in excess 
of the quantities recommended. Wipe off ex- 
cess oil. 

b. METHODS oF APPLYING GREASE. (1) Fill- 
ing of grease gun. Fill the grease gun furnished 
as part of Tool Equipment TE-—50 in the fol- 
lowing manner: 

(a) Unscrew the lubricant tube from the 
cap casting. 

(b) Place the open end of the lubricant tube 
over the opening in the filling washer in the 
can of proper lubricant. Press down on the 
lubricant tube until the tube is filled. 


Note. If the cans of lubricant on hand are not 
equipped with filling washers, press the metal follower 
against the back end of the lubricant tube and fill the 
lubricant tube by using a clean wooden paddle or the 
fingers. Tamp the lubricant down solidly in the tube 
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by pounding the closed end sharply against the palm 
of the hand. Continue to add lubricant and tamp until 
the tube is completely filled. 

(c) Serew the lubricant tube back into the 
cap casting just enough to hold the tube in 
place. Insert a rod, screw driver, pencil, or 
similar object through the perforated end of 
the lubricant tube and press the metal follower 
into the tube to expel any air that may be 
trapped in the tube. When the lubricant begins 
to ooze past the threads, tighten the lubricant 
tube securely into the cap casting. 

(d) Operate the handle back and forth sev- 
eral times until lubricant is pumped from the 
nozzle. The grease gun is then ready for use. 
If the lubricant does not flow from the nozzle 
in a solid stream when the handle is operated, 
it is an indication that all the air has not been 
expelled from the lubricant tube. Invert the 
gun and pound the cap casting end against the 
palm of the hand to jar the lubricant into the 
pump cylinder. 

(2) Greasing pressure fittings. To grease 
parts that are equipped with pressure fittings, 
place the nozzle of the grease gun squarely 
against the grease fittings and operate the 
handle. 

Caution: Test the grease gun before greas- 
ing pressure fittings to determine how much 
grease is injected for each full operation of the 
handle. DO NOT OVERLUBRICATE EQUIP- 
MENT. 

(3) Greasing flat surfaces. To grease flat 
surfaces, hold the nozzle of the grease gun 
against the surface, tilted at an angle of ap- 
proximately 45°. Operate the handle until suf- 
ficient grease is ejected. If the surface is long, 
operate the handle slowly and at the same time 
move the nozzle of the gun along the surface 
to form a continuous ribbon of lubricant. The 
lubricant may be pumped out onto the fingers 
or the end of a screw driver for transfer into 
hard-to-reach places that cannot be reached 
directly with the grease gun. 

c. METHODS OF APPLYING OIL. (1) Filling of 
oiler. Fill-the oiler furnished as part of Tool 
Equipment TH-50 by unscrewing the top and 
remove the pump. Fill the tube with proper 
lubricant and replace the pump. Tighten the 
top. j 

(2) Use of oiler. After filling the oiler, or 
when starting to use the oiler after it has been 
standing for some time, operate the pump 
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handle until oil is forced out of the nozzle and 
then adjust the stop beneath the pump handle 
for the desired flow of oil. Turn the adjusting 
stop in a counterclockwise direction to reduce 
the flow of oil and in a clockwise direction to 
increase the flow of oil. 

Note. The adjustable stop beneath the pump handle 
may be moved to one side to make the stop inoperative. 

(8) Use of wire for applying oil. A piece of 
+22 B & S gauge wire dipped 14 inch into the 
oil and immediately touched to the lubrication 
point is an approved method of applying 1 or 
2 drops of oil. The main advantage of this 
method is that it avoids overlubrication. 


47. Preparation for Lubrication 


a. GENERAL. To thoroughly lubricate the tele- 
typewriter it must be taken out of service and 
partially disassembled as outlined in ¢ below. 

b. GREASE GUN. Fill the grease gun and oiler 
(part of Tool Equipment TE-50) as outlined 
in paragraph 46d and e. 

c. PREPARATION. Take the following prepara- 
tory steps to facilitate lubrication of the vari- 
ous parts and units. 

(1) Disconnect the power during the lubri- 
cating process. 

(2) Remove the cover. 

(8) Remove the roll of paper and paper 
spindle from the typing unit. 

(4) Remove the typing unit from the base, 
then remove the type bar carriage. 

(5) Remove the keyboard. 

d. OLD LUBRICANTS. Remove all old grease 
and oil with a clean, dry, lint-free cloth. Wrap 
the cloth around the end of a screw driver or 
an orange stick to remove old lubricants in 
hard-to-reach places. 

e. LUBRICATION. Lubricate the teletypewriter 
in accordance with the charts given in para- 
graph 48 below. Items need not be lubricated 
in the sequence given in the charts, but all 
points listed must be lubricated. 


48. Lubrication Charts for Teletypewriters 
The charts in this paragraph list the points to 
be lubricated on the teletypewriters, the type 
of lubricant, and the quantity to be applied. 
The item numbers listed are grouped to include 
all the points of lubrication on each unit of 
the teletypewriter. The same numbers are 
shown on the accompanying illustrations. 


Figure 54. Lubrication points for motor unit and base. 


TL53921—S 


“a 


Figure 55. Lubrication points for bottom of keybourd. 


b. 


LUBRICATION ON BOTTOM 


OF KEYBOARD. 


a. MoToR UNIT AND BASE. 
es Name of part fog ee wen Name of part 

dy. Motor pinionic scan, tuusdoamacsee ston GL Apply sparingly. 101 | Selector bars in slots and rollers_.-_---.-- 

2 | Motor bearing oilers (2)_........----..-.- or 4 or 5 drops in 302 | Universal bar pilot screw om bearings__.. 
each, 103 | ‘Trip off pawl link joint_....-.---..--...- 

3 | Motor speed lever-pilot screw _-.--..--_- Ps 1 or 2 drops. 104 Keylevers on keylever shaft and in rear 

4 | Operating lever shoulder screw Ps Do, comb. 

5 | Lower contact lever shoulder screw PS Do. 105 | Locking levers between pins in selector 

6 | Stop lever shoulder screw Sal eS. Do. bars. 

7 | Send-Rec-Break Lever mounting screw.| PS Do. 
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Lubri- 


eant 


Ps 
PS* 
PS 
PS 


23 


Method and 
quantity 


1 or 2 drops. 
Do. 


Figure 56. Lubrication points for top of keyboard. 


c. LUBRICATION ON TOP SIDE OF KEYBOARD. 


107 
108 
109 
110 


ut 


112 


113 
14 
115 
116 
117 


d. TYPE BAR CARRIAGE ASSEMBLY. 


Lubri- Method and Item = Lubri- Method and 
Aerie Ob bare cant quantity No. Nameiot part eant quantity 
Keylevers in front Comb.....----------- PS 1 or 2 drops. 201 | 'l'ype bars at segment slot-_.--..-------- PS lor 2 drops. 
Space bar loop on space bar Joop shaft_._| PS Do, 202 | Code bars at posts_.._-----.-- PS Do. 
Keyboard shaft (2 oil cups)__..-.-------- PS Fill cups. 203 | Code bar bell cranks on wearing surfaces_| PS Do. 
Keyboard clutch-sliding member-_-_-._-_- PS lor 2 drops. 204 Pull bar bail on guid» rollers and guide GL | Apply sparingly. 
Cams, On'surtaces.cnsc2s oe scncse name eee GL | Apply alight surface. 
film, 205 | Plunger surface and rollers_....-----.--..| GUL Do. 
Locking loop-pilot serew bearings and Ps 1 or 2 drops at 206 | Plunger roller_...... =| tGL Da, 
rollers, each point, 207 | Carriage support rollers. =| PS 1 or 2 drops. 
Contact lever pivoting shaft and guid- PS Do. 208 | Ribbon reverse bail_.....-..-.----------- PS Do, 
ing comb, 209 | Ribbon feed shaft bearing__-_----------- PS Do. 
Locking levers in locking lever comb_...| PS 1 or 2 drops, 210 | Ribbon feed paw! operating Jever-_. PSs Do. 
Clutch throw-out lever bearings... _-_._. PS Do, 211 | Ribbon feed pawl] pivot screw_--------_- PS Do. 
‘Trip-off and intermediate lever pawls...| PS Do. 212 | Ribbon feed ratehet.......-.------------ PS Do, 
Keyboard transmitter pear_...-...------ PS Apply sparingly. 213 | Ribbon lockout bar at type bar segment PS Do. 
Repeat space rod on each bearing point PS 1 or 2 drops. slot. 
and points of contact. 214 | Ribbon feed shaft on upper and lower Ps Do. 
bearings. 
cs 215 | Ribbon feed mechanism__...--.--------- PS | Apply sparingly 
to gears. 
216 | Ribbon spool shafts on bushings (re- PS 2 or 3 drops. 
move spools). 
217 | Ribbon reverse shafts, upper and lower PS lor 2 drops. 
bearings, arms, pawls, and levers, 
218°] Margin bell paWL.....c-.----------.---.. rs Do. 
219 | Ribbon shift lever and roller__- a es Do. 
220 | Oscillator lever shoulder screw and PS Do. 
carriage casting slot. 
221 | Type bar carriage rack, space shaft, PS Do 
pinion and travel, 
223 | Ribbon feed shaft detent._-..----------- GL Apply sparingly. 
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Figure 57. 


TL53926—S 
Lubrication points, front and back of type bar carriage. 


Figure 58. Lubrication points, bottom of type bar carriage. 
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Figure 59. Lubrication points for bail unit assembly. 


TYPING UNIT. 


Item 
No. 


301 
302 
303 


304 
305 


306 
307 
308 
309 
310 
311 


312 


313 
314 
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Name of part 


Bail assembly shaft bearings (2 oil cups). 

Between spacing pawls.....--.--.------- 

Function bail and printing bail operat- 
ing arm bearings. 

Function lever bail roller (two bearings) _. 

Roller surface__ 


Function bail and printing bail operat- 
ing arm and rollers. 

Printing bail blades where plunger 
operating roller engages blades. 

Printing bail, adjusting screw head_-..-- 

Function levers in vane frame slot..----- 

Function levers in slot in break mech- | 
anism plate. 

Push bars and latch bars in function 
lever comb. 

Sixth vane extension spring in slot in 
letters push bar. 

Vane pilot screw bearings.......-..------ 

Send-Ree-Break mechanism intermedi- 


ate lever mounting screw, and reset 
lever pivot serew (care must be taken 

to get oil on friction spring washer 
of ‘Send-Rec-Break mechanism ‘“T”’ 
lever). 


Lubri- 
cant 


PS 
PS 
PS 


GL 
GL 


GL 


PS 


Method and 
quantity 


Fill cups. 
lor 2 drops. 


|} 1 or 2 drops 


each point, 
Apply sparingly 
Apply film of 
grease, 
Apply sparingly. 


1 or 2 drops, 
Apply sparingly. 
lor 2drops, « 
Do. 
Do. 


1 or 2 drops. 


Do, 
Do. 


Item 
No, 


S15 


Name of part 


Vanes front edges where bell cranks 
slotted ends slide in engagement with 
vanes. 

Sixth vane detent roller___...---2.2---.-- 

Locking function lever___........-.------ 

Spacing shaft in upper bearing; lever 
bearing fill oil cup. 

Carriage return clutch members prongs- 

Spacing gear (lower) .......-.------..---- 

‘Carriage return lateh bar at point of 
engagement with latch. 

Carriage return clutch release fork and 
operating lever bearings. 

Carriage return push bar and latch bar 
operating lever shoulder screw, 

Oarriage return locking bar bell crank 
link shoulder serew, 

Carriage return spring drum bearing---- 

Carriage return spring release lever 
shoulder screw. 

Olutch release fork link shoulder screw_- 

Locking bar bell erank upper cross bar 
custing shoulder screw. 

Locking bar and locking bar bell crank 
shoulder screw, 


Lubri- 
eant 


PS 
PS 
GL 
PS 
PS 
GL 
Gh 
Ps 
PS 
PS 


PS 
PS 


PS 
PS 


PS 


Method and 
quantity 


1 or 2 drops. 


Do. 

Apply grease in 

notches. 

1 or 2 drops. 
Do. 

Apply sparingly. 
Do. 

1 or 2 drops. 


Do. 


Do. 


Do. 


a 
Item Lubri- Method and Item Lubri- Method and 
No. Name of part eant quantity No. Name of part eant quantity 

330 | Locking bar latch and left hand side | PS 1 or 2 drops. 340 | ‘The ‘figures’? and ‘‘letters'’ push bar PS: | lor 2 drops. 
frame shoulder screw. } shoulder screw. 

331 | Dashpot piston rod rubbed over surface | PS 1 drop. 34. | Bell erank lever and operating lever PSs Do. 
of piston. shoulder screw.’ 

332 | Dashpot lever mounting serew, and GL Apply sparingly. 342 | Bell crank Jever and operating lever Ps Do. 
roller mounting pilot screw at point joint. 
of contact with left hand margin 343 | Shift vertical link, lower and detent Ps Do. 
adjusting screw. lever shoulder screw. 

333 | Type bar carriage assembly on upper Ps 1 or 2 drops. 344 | Line feed push bar and bell crank lever Ps Do. 
and lower track surfaces. shoulder screw. 

334 | Carriage return spring through oil holes rs Do. 845 | Bell erank lever mounting shaft---..---- Ps Do. 
in drum, 346 | Vertical link and bell crank lever, lower Ps Do. 

335 | Spacing stop lever and shoulder serew-..|| GL Apply sparingly. end, shoulder serew, 

336 | Carriage return operating lever stop GL Do. 347 | Margin bell shaft, 2 bearings--...-------- Ps Do. 
screw. S510 |OMain SDilts. coc sensu sescssed=scaceecs== PSs Hald right end 

337 | Bellstriker arm and arm operating lever Ps Lar 2 drops, of teletype- 
bearings. writerupabout 

338 | Bell push bar and latch bar shoulder PS Do. 6 inches and re- 
screw. move oil plug. 

339 | Bell latch bar at point of engagement GL Apply sparingly. Fill shaft until 
with latch, oil runs out of 

the left end, 
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Figure 62. Lubrication points of main shaft, 
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Figure 63. Lubrication points for selector mechanism. 


Item Lubri- Method and Item | Lubri- Method and 
No, Name of part cant quantity No. Name of part eant quantity 
| 
352 | Main clutch sliding member___...------- Ps Oil: freely. -.= 361 | Spring whieh compresses friction Ps Apply sparingly 
353 | Main clutch throw-out lever pivots... - GL Apply sparingly. washers of selector cam assembly. to coils (oi) will 
354 | Main shaft friction washers-_._....------- PS Saturate with oil. | flow between 
355 | Locking lever cam, felt washers on Ps 1 or 2 drops. | prongs of nut 
selector cam assembly. | on main shaft 
356 | Selector eam sleeve on each cam peak...| OF Do. and friction 
357 | Main shaft right ball bearing. Apply 1 or 2 disk which en- 
| drops of PS, gages this nut). 
| turn shaft; 362 | Cam unit and spacing clutch in oil holes_| PS 1 or 2 drops. 
apply thin coat 363 | Main elutch caming surface_..--..------- PS Do. 
of QL; turn 364 | Main shaft cam surfaces.-..--..--------- QL | Apply sparingly. 
shaft a few 365 | Spacing escapement ratehet teeth_._-.--- GL Do. 
turns; apply 1 375 | Armature bearings (2).------------------ PS | lor 2drops. 
or 2 drops of 376 | Trip latch plunger, trip latch and bell PS Do. 
Ps. erank leyer and stop lever of range 
358 | Main shaft left ball bearing. _|GL,PS] Same as above. finder assembly. 
359 | Thrust bearing on end balls eats} 1 or 2 drops, 377 | Swords and_ selector levers between Ps Do, 
360 | Spacing clutch spring coils------.----.--- PS Permit oi] to flow separating plates, 
between 378 | “T' levers on all points of contact...---- Ps Do. 
prongs ofdriver 379 | Armature locking lever..-.-------------- PS Do. 
member of 380 | Locking wedge at point of engagement PS Do. 
spacing clutch with locking lever. | 
| and worm gear 381 | Motor stop pawls shoulder screw and | PS Do, 
| ' | sleeve. lever bearings. 
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Figure 64. Lubrication points back of typing unit. 


Name of part. 


Release lever bearings, contact lever 
bearing and where contact lever pro- 
trudes through break mechanism 
plate, 

Shaft bearings in each shaft hub_____.__- 

Line feed detent lever mounting shoulder 
screw. 

Line feed detent roller_.......-..-.--.-- 

Stngle-double line-feed lever bet ween flat 
spring and denting eam and where 
single-double line feed lever fits into 
groove in platen shaft hub. 

Line feed pawl and line feed lever 
shoulder screw. 

Shift detent roller... <- 

Platen unit pivot be: me 

Line feed and shift vertical links__- 

Paper knife supporting arms and paper 
guide bearings. 


Lubri- 
eant 


Method and Item Lubri- Method and 
quantity No. | Name of part cant quantity 
Do, 410 Paper straightener lever bearings... -__.- Ps 1 or 2 drops. 
41L Paper straightener red supporting lever PS Do, 
bearings. 
412) Pressure roller release shaft and crank Ps Do. 
1 or 2 drops, bearings. 
Do, 413 | Pressure roller release cams crank and PS Do. 
shoulder screws. 
Do. 414 | Pressure roller shafts on bearing surface. PS Do. 
Do. 415 | Pressure roller sleeves___-...---..------.. Ps 1 drop on each. 
416 | Letters and figures stop serews__- Sah" ERS Grease ends. 
417 | Platen friction disk assembly, felt washer | PS Saturate with oil. 
(separate disks). 
Do, 418 | Paper spindle bearings._-.--..-.--------- Ps 1 or 2 drops. 
419 | Line feed check lever shaft bearings_...- Ps Do. 
Apply sparingly, 420 | Line feed detent ratehet_......---_.-__-- GL Apply sparingly. 
1 or 2 drops, 421 | Left ond of platen shaft before installing Ps 1 or 2 drops. 


Do, 
Do, 


platen, 
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Figure 65. Lubrication points front of type unit. 


f. Motor Unit BrariIncs. (1) The motor 
bearings are packed with grease before the 
motor leaves the factory and under ordinary 
operating conditions need no additional lubri- 
cation for approximately 2 months. At the reg- 
ular lubricating intervals one or two strokes 
of the plunger of the gun should apply sufficient 
grease to each bearing. 

(2) To lubricate, press the nozzle of the gun 
against the ball oiler pressure fitting and force 
the grease into the hole by pushing on the 
plunger of the gun. Care should be taken that 
the bearings are not overloaded. Overloading 
will result in the grease oozing out of the end 
castings and being thrown on other parts of 
the mechanism. After lubricating, the motor 
should be run for a few minutes and then any 
excess grease that has been forced out of the 
ends of the castings should be wiped off, Hach 


time that the gun is used for lubricating a 
motor bearing, the plunger should first be de- 
pressed slightly to make sure that grease will 
be delivered. 


Section VIIl. MOISTUREPROOFING 
AND FUNGIPROOFING 


49. General 


When operated in tropical areas where tem- 
perature and relative humidity are extremely 
high, Signal Corps equipment requires special 
attention. These are some of the problems met: 

a. Resistors, capacitors, coils, chokes, etc., 
fail because of the effects of fungus growth 
and excessive moisture. 

b. Electrolytic action, often visible in the 
form of corrosion, takes place in resistors, coils, 
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chokes, etc., causing eventual break down. 

¢. Hook-up wire and wiring harness insula- 
tion break-down. Fungus growth accelerates de- 
terioration. 

d. Moisture forms electrical leakage paths on 
terminal blocks and insulating strips, causing 
flash-overs and crossfire. 


50. Treatment 

A moistureproofing and fungiproofing treat- 
ment has been devised which, if properly ap- 
plied, provides a reasonable degree of protec- 
tion against fungus growth, insects, corrosion, 
salt spray, and moisture. The treatment in- 
volves the use of a moisture- and fungi-resistant 
varnish applied with a spray gun or brush. 
See TB SIG 13, Moistureproofing and Fungi- 
proofing Signal Corps Equipment, for a de- 
tailed description of the varnish-spray method 
of moistureproofing and fungiproofing and the 
supplies and equipment required in this treat- 
ment. 

Caution: Varnish spray may have poisonous 
effects if inhaled. To avoid inhaling spray, use 
respirator if available; otherwise, fasten 
cheesecloth or other cloth material over nose 
and mouth. Never spray varnish or lacquer 
near an open flame. Do not smoke in a room 
where varnish or lacquer is being sprayed. The 
spray may be highly explosive. 


51. Printer TG—-7-A and Teletypewriters 
TG-7-B and TG-37-B 
@. PREPARATION. Make all repairs necessary 
for proper operation of the equipment. 


b. DISASSEMBLY. When disassembling equip- 
ment, do not interchange the components from 
one machine to another. , 


(1) Unhook the four catches at the base of 
the Chest CH-50—(*) and remove the cover of 
the chest. (Cover is not to be treated.) 

(2) Lift off the teletypewriter cover. (Cover 
is not to be treated.) 

(83) Loosen the two knurled screws holding 
the keyboard and remove the keyboard. (Key- 
board is to be treated.) 

(4) Remove the four machine screws secur- 
ing the guide plates at each end of the bottom 
of the keyboard base and remove the plates. 
(Plates are not to be treated.) 

(5) Remove the four nuts and washers on 
the under side of the base of Chest CH-50-(*) 


68 


and remove the teletypewriter base. (Base of 
Chest CH-50-(*) is not to be treated.) 

(6) Remove the four machine screws and 
lockwashers securing the power resistor assem- 
bly to the mounting brackets on the right-hand 
side of the base and remove the resistor and 
grill assembly. Do not disconnect the cord. 

(7) Remove the eight bolts and lockwashers 
securing bottom cover plate to the teletype- 
writer base and remove the plate. (Plate is not 
to be treated.) 

(8) Loosen the screws securing the two 
cable clamps beneath the teletypewriter base 
and swing the clamps away from the cable. 

(9) Loosen the two machine screws secur- 
ing the resistor cover at the top of the polar 
relay mounting bracket on the left-hand rear 
of the teletypewriter base and remove cover. 
(Cover is not to be treated.) 

Note. This applies to Printer TG—7-A only. The polar 
relay mounting bracket is not provided with Teletype- 
writer TG-7-B and TG-—37-B. 

(10) Loosen the two machine screws secur- 
ing the ON-OFF motor switch cover on right- 
hand front of the teletypewriter base and slide 
the cover off. (Cover is not to be treated.) 

(11) Tighten down all the terminal connect- 
ing screws. 

(12) Unhook the four catches at the base of 
Chest CH-62-(*) and remove the cover. 
(Cover is not to be treated.) 


(13) Remove the four cap screws securing 
the typing unit to the base of the chest, using 
the wrench provided with the equipment, or 
loosen the three wingnuts and mounting clamps 
securing the typing unit on later models of 
Teletypewriters TG-7-B and TG-87-B. Sepa- 
rate base of chest and the typing unit. (Base 
of the chest is not to be treated.) 

c. CLEANING. Clean all dirt, dust, rust, and 
fungus from the equipment to be processed. 
Clean all oil and grease from the surfaces to 
be varnished. 

(1) When the wiring is in good electrical 
condition but covered with an oil film too heavy 
to be removed, do not apply coating material 
to the wiring. If possible, replace the wiring. 

(2) When wiring that is faulty or oil-soaked 
is replaced, treat the new wiring with coating 
material if the wire has not been treated with 
a fungicidal lacquer during manufacture. 

Caution: Unless cleaning is done very care- 
fully and thoroughly, the effectiveness of the 


moistureproofing and fungiproofing operation 
will be impaired. 

d. MASKING. No masking of the equipment 
is required. 

e. DRYING. Dry the teletypewriter base, key- 
board, and typing unit assemblies at 160° F, 
for a period of from 2 to 3 hours. 

f. VARNISHING. (1) Use a brush to apply 
three coats of moistureproofing and fungiproof- 
ing varnish (Lacquer, Fungus-resistant, spec 
No. 71-2202 (stock No. 6G1005.3), or equal). 
Allow each coat to air-dry 15 to 20 minutes at 
the temperature specified in e above before ap- 
plying the next coat. 

(2) Apply varnish immediately after the 
equipment is dried. If varnish is not applied 
immediately, moisture may condense on the 
equipment. Varnish applied over moisture peels 
off readily after the varnish has dried. 

(83) Apply the varnish by brush to all 
soldered connections, screw terminal connec- 
tions, terminal blocks, accessible edges of phen- 
olic and fibre insulation, resistors, capacitors, 
magnet coils, retardation coil, and all wiring 
and wiring harness insulation which is free 
from an oil film. 

Caution: DO NOT ALLOW COATING MA- 
TERIAL TO GET ON THE ELECTRICAL 
CONTACTS, COMMUTATOR SEGMENTS, 
MAGNET POLE FACES, MAGNET ARMA- 


TURE, OR OTHER PARTS WITH CRITICAL 
ELECTRICAL OR MECHANICAL RE- 
QUIREMENTS. 

g. REASSEMBLY. (1) Reassemble the equip- 
ment and adjust for proper operation. 

(2) Make a complete operational check of 
the equipment and lubricate if necessary to be 
sure it is in good operating condition. 

(8) If the unit does not operate after re- 
assembly, check the electrical connections for 
presence of varnish coating. Varnish coating 
on electrical connections acts as an insulating 
material. Recheck the reassembly operation. 
Component parts may have been improperly 
replaced or power leads connected to the wrong 
terminals. 


h. MARKING. Mark the letters MFP and the 
date of treatment near the nameplate on the 
typing unit and on the base of the teletype- 
writer near the SHEND-REC-BREAK key. 

Example: MF P—6 Apr 45 


52. Moistureproofing and Fungiproofing after 
Repairs 

If, during repair, the coating of protective var- 

nish has been punctured or broken, and if com- 

plete treatment is not needed to reseal the 

equipment, apply a brush coat to the affected 

part. Be sure the break is completely sealed. 
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PART FOUR 
AUXILIARY EQUIPMENT 


(Not used) 


PART FIVE 
REPAIR INSTRUCTIONS 


Note. Failure or unsatisfactory performance of equipment used by Army Ground Forces and Army Service 
Forces will be reported on WD AGO Form 468 (Unsatisfactory Equipment Report); by Army Air Forces, on 
Army Air Forces Form 54 (Unsatisfactory Report). If Form 54 is not available, prepare the data according to 


the sample form reproduced in figure 66. 


Section IX. GENERAL REPAIR PROCEDURE 


53. Outline of Repair and Adjustment 
Procedure 

Service failures can be kept to a minimum by 
careful handling of the equipment during in- 
stallation, by completing preventive mainte- 
nance as specified in part three, and by thor- 
oughly investigating and correcting all troubles 
which are encountered. When service faults are 
discovered, a definite plan of corrective main- 
tenance procedure will reduce both the length 
of time the equipment, is in trouble and the 
amount of work required to complete the re- 
pairs. An outline of the information furnished 
in part five for assistance in locating and cor- 
recting defects in various parts and circuits 
follows: 

a. DETAILED FUNCTIONING OF EQUIPMENT. 
Section X includes a complete explanation of 
the purpose and operation of the various parts 
and circuits. An understanding of how the 
various mechanisms function will greatly assist 
in determining when the equipment is oper- 
ating correctly and when it requires repairs or 
when it is not practical to attempt repairs and 
therefore should be replaced. 

b. TOOLS AND TEST EQUIPMENT. Sections V 
and XI describe the tools and test equipment 
normally required to accurately check all of the 
clearances, spring tensions, speed of rotation, 
and other adjustments to determine that the 
entire teletypewriter is functioning properly. 

c. TROUBLE LOCATING. Section XII describes 
methods of isolating and locating different 
troubles and provides step-by-step analysis 
procedures in the form of trouble analysis 
charts. 

d. REPAIR AND REPLACEMENT. Section XIII 
furnishes recommended procedures for the re- 


pair and replacement of those parts and units 
which experience the most wear. 

e. REQUIREMENTS AND ADJUSTMENTS. Sec- 
tion XIV groups in one section all of the test 
requirements and adjustment values required 
to make a complete check and adjustment of 
entire teletypewriter mechanism. 


54. Unsatisfactory Equipment Report 

a. When trouble in equipment used by Army 
Ground Forces or Army Service Forces occurs 
more often than repair personnel feel is normal, 
War Department Unsatisfactory Equipment 
Report, WD AGO Form 468, should be filled 
out and forwarded through channels to the 
Office of the Chief Signal Officer, Washington 
25; DG: 

b. When trouble in equipment used by the 
Army Air Forces occurs more often than repair 
personnel feel is normal, Army Air Forces 
Form 54 should be filled out and forwarded to 
the Commanding General, Air Technical Serv- 
ice Command, Wright Field, Dayton, Ohio, in 
accordance with AAF Regulation 15-54. If 
form is not available, prepare the data accord- 
ing to the sample form reproduced in figure 66. 


Section X. 
DETAILED FUNCTIONING OF EQUIPMENT 


55. Introduction to Detailed Functioning of 
Equipment 

a. This section explains in detail the purpose 
and functional operation of the various parts 
and assemblies. Appropriate illustrations and 
reference diagrams are included to clarify the 
different operations which combine to change 
the action of typing on the keyboard into par- 
ticular groups of electrical impulses, also the 
related operations which in turn translate the 
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electrical impulses into a typewritten message. 
Information in this section is particularly in- 
tended to assist in setting up and following 
through the complete sequence of functional 
operations in the different assemblies and units. 
The information is arranged by actions or 
functions of the parts or subassemblies describ- 
ing how they rotate or move to accomplish a 
given purpose. To simplify the tracing of suc- 
cessive and overlapping actions and functions 
a number of step-by-step sequence of operation 
charts are furnished. While the information in 
this section parallels in some respects the in- 
formation in section XIV, each section is in- 
tended for a different purpose. All of the test 
and adjustment procedures involved in repair- 
ing teletypewriters have been grouped together 
for ready reference in the requirements and 
adjustment section, and no testing or adjusting 
data is furnished in this section. 

b. The information furnished in the indi- 
vidual paragraphs of this section applies par- 
ticularly to Printers TG—7—A, and Teletype- 
writers TG—7-B and TG-37-B, assuming that 
they are in normal operating condition with an 
external line relay and necessary power sup- 
plies properly connected. Information is not 
furnished on all the possible modifications and 
optional features which might be encountered 
when these teletypewriters are connected with 
teletypewriter equipment used by foreign na- 
tions. See general functioning of equipment, 
section II, when information is required on the 
basic features of the five-unit start-stop tele- 
typewriter code including the fundamental plan 
of synchronism on which the satisfactory oper- 
ation of teletypewriter systems depends. 


56. Detailed Functioning of Equipment Index 
The special index listed below groups the func- 
tioning of the parts and subassemblies by their 
closest physical relationship to the larger as- 
semblies and units of the teletypewriters. 


Item : Paragraph 
Introduction to detailed functioning of equipment.. 55 
Detailed functioning of equipment index.......... 56 
Basic principles of operation .......+. eee ee eee eee 57 
Keyboard (Transmitting unit) : 

Geriers lia vcre cistelaieteistataiststocaliancrayacscars,aichela censeteuaions 61 
TrockslOOp: CAME vie scjcralsinre setsreiovelee cts) s.© siscnieteiene 67 
Polar-neutral key (Printer TG—7—A only).... 102 
Selectors bars ajescieictcle oceig overs. ocpposeereuaeisreny sistenere 63 
Sequence chart for keyboard functioning..... 68 
Space repeat ....cssecceecreerecsregenccece 69 
Start-Stop CAM 0. scsi ses ea esieie aie sie sineis 66 
Transmitting cam sleeve .....-.eeseeccecees 62 


ltem Paragraph 
WT VeETsal Dar tvs eyelorass s) cuicraibiokeFeiniel srelelsaisioreisiers 64 
Vertical locking levers ..........eeeeeeeeeee 65 


Typing unit: 
Blank function (keyboard locking mechanism) 101 


GAaTVIAe: TECUIN® o.¢ oles e sie.0 tie eieicisieiaielcieiereis oie 89 
Example of selector unit operation .......... 73 
IPUPES a CSHUL)) veyeiess svorela evoke! olejera saver euvvevevose raters 90 
EIN CHO Ts Dall meses ctaielaxatskakecchstatorele sheers jonaisiocslerere 86 
Function suppression .....sceeeececrececres 88 
Gerieraly enerccn aieinereaiecnisnelataistoyerosreveleroleiwisnc ti 70 
etters. {CSHibG)o seistartis crese siete svese-eveveley> eels bhokers 91 
Dire PEG etic v evsretelore-oieislarslssstel isrsve,sUsreiesesere\elerece 95 
Locking function lever .......-e++eeereeeeee 78 
Locking cam and locking lever ............. 74 
WY Bebra hel ew Hh options G Oo ORO OOD GLOSS Oe eon Tec 60 
Main-shaft clutch throw-out lever .........-. 75 
Margin signal bell .........00ccccescecesesene 80 
Motor control (remote) .........cseeeeceees 99 
Operation of functions ..........+.ee ee eeee 85 
Orientation of selecting mechanism (range 
FINED) Pe vetetoeretouchayetete ls c1b storsisnsie els is\ cin» arereleielers 72 
Overlap of selecting cycle and printing or 
PUMNCOM LCV CIE. vivis ale vjoiwisleeicis iene + tle cle sislejeie 84 
Paper LEGGING cove cis ccc eece cc ces secs sclens 97 
Position of function levers ........-..--2.+5- 87 
eb NDEL se eNGLL FO DOORG DOC TOOL CRC EO 76 
Ribbon-feed mechanism .....-.sseeeeeeeeees 81 
RAIDWOMMLOCIEOUU mcnsrs coperoraleperetecs wets (ois ve" close 6ia/el- 108 
Ribbon oscillator mechanism .........+0+0005 83 
Ribbon-reverse mechanism .......-..+eeeees 82 
Selector unit (pulling magnet) ............. 71 
Srrarcal yall yo. domepoen pou Conauesnctose ot 98 
Single-double line feed ........-.. eee renee 96 
Sixthiiverriewercvsrars later alointersterete ee) cerereteyecoiersiole teres 92 
Spacing warcra tic ieisrereld oiele cles elewwilelereresieve:stoiena vers 79 
SPACING ELUNCEON Ce viscicjere cei cinigivir oe. ele ieiele ee 93 
Type bar carriage printing mechanism....... 77 
UWiHShitteon=SPACO® <ele.e!sie.c'e%e101s \0:0\0l0e eb eles eleeiece 94 
Motor unit: 
GOENeTals micteinaie aielsie slelsvelssaralel oleseupisiers’s:cbeis/eislovens 58 
GOVGRTION) wrarsiciarcrecereistereceisielsty sy eteiereteress:s speieie/e aie 59 
Base: 
Send-receiver-break key .........sseseeeeee 100 
Sequence charts: 
Blank function (fig. 108) ................0. 101 
Carriage return (fig. 96) ........--.--e2ee- 89 
Keyboard functioning (fig. 78) ............. 68 
Tyinesfeed: (Aer 199); reece -srere secoleistolaslevntanetevolesetions ie 95 
Motor control (remote) (fig. 104) .......... 99 
Printing mechanism (fig. 82) ..........--6- 78 
Selecting mechanism (fig. 78) ........+.006- 73 
Sienal abel: Gigs LOL) care srarsccinicie ere ciej crore wipe ere 98 
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57. Basic Principles of Operation 

a. FIVE-UNIT START-STOP TELETYPEWRITER 
Copr. See paragraph 18 for illustrations and 
explanation of the various combinations of im- 
pulses transmitted from the keyboard and re- 
ceived by the typing unit. 

b. SYNCHRONISM. See paragraph 14 for dis- 
cussion of the relationship between the speed 
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Figure 67. Motor Unit. 


of the motors, gears used,-and the start-stop 
features of the teletypewriter code, all of which 
must be coordinated before the receiving mech- 
anism and transmitting mechanism will operate 
in unison, insuring that the impulses will be 
received and translated correctly. The detailed 
descriptions and operation of the selector cam 
sleeve in paragraph 60 includes an explanation 
of the part played by the design of the selector 
cam sleeve in synchronizing the receiving mech- 
anism to the incoming code impulses. 


58. Motor Unit 

a. DESCRIPTION AND PURPOSE. The purpose 
of the motor unit is to supply mechanical power 
through the rotation of the main shaft to the 
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various power-driven parts of the keyboard 
(sending mechanism) and typing unit (receiv- 
ing and printing mechanisms) and to control 
the speed at which the parts will move. The 
motor unit includes a motor base, mounted on 
a bracket (fig. 67), a lamp, and a switch used 
to illuminate the speed target on the governor. 
The series-governed motor is the same type 
used in other tactical teletypewriter equipment 
and is especially designed to provide depend- 
able service under tactical field conditions. The 
governor controls the speed of the motor within 
close limits of 1,800 rpm regardless of slight 
variations in the voltage of the power supply. 
The functioning of the governor is described 
in paragraph 59. 


b. OPERATION. The motor will operate con- 
tinuously at 1,800 rpm as long as either ac or 
de of 105—125 volts is connected to it. The use 
of a tuning fork with the target on the rim of 
the governor to test the speed of the motor is 
discussed in paragraph 26c; another method 
described in paragraph 26d can be used when 
the teletypewriter is functioning normally. 
This method requires a watch for timing how 
many characters or functions are completed by 
the teletypewriter operating at top speed in a 
period of 10 seconds. After it has been deter- 
mined by test that the motor is running either 
too slow or too fast, the speed adjusting wheel 
on the governor is turned until the desired 
speed is secured. 


59. Governor 

a. DESCRIPTION AND PURPOSE. The governor 
(fig. 68) is attached to the end of the motor 
shaft opposite to the end which mounts the 
pinion and resembles the flywheel of an ordi- 
nary motor. A speed-adjusting wheel extends 
through the governor cover and is turned by 
means of the governor adjusting bracket and 
speed adjusting lever. A target of alternate 
black and white spots is painted around the 
outer rim of the governor and is used with a 
speed indicator (tuning fork) to check the 
motor speed visually. When viewed through the 
shutters of the speed indicator, the spots on 
the target should appear stationary. This gov- 
ernor and an associated resistor control the 
speed of the motor. The associated resistor is 
connected across the governor contacts. 

b. OPERATION. (1) When the governor con- 
tacts are opened (by centrifugal force of the 
contact arm overcoming spring tension) the 
resistor is connected in series with the motor 
windings. The voltage applied to the motor 
windings minus the amount of voltage drop 
across the resistor is less than the external 
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voltage supply. The reduced voltage results in 
a slower motor speed. 

(2) When the governor contacts are closed, 
the resistor is short-circuited, and the full ex- 
ternal voltage supply is applied to the motor 
windings. This results in an increase in motor 
speed. 

(3) The speed at which the governor con- 
tacts open and close is controlled by the degree 
of tension in the spring. The speed of the motor 
is regulated by turning the speed-adjusting 
wheel to which the spring is fastened in a di- 
rection which will increase or decrease the 
tension of the spring. 


60. Main Shaft 

a. DESCRIPTION AND PuRPOSE. The main- 
shaft assembly mounted on and extending hori- 
zontally across the typing unit is an assembly 
of gears, bearings, cams, and clutches arranged 
to distribute power from the motor to the me- 
chanically operated parts of the teletypewriter. 
The complete assembly determines the speed of 
rotation and timing of the various cam actions 
in both the keyboard and typing unit for any 
given rpm of the motor furnishing the driving 
power. 

b. OPERATION. When the motor is turning, 
continuous rotation of the shaft results from 
the main-shaft gear, located near the right end 
of the shaft, being meshed with the motor 
pinion gear. Power is then distributed from 
the shaft to the various parts of the teletype- 
writer through clutches, cams, and gears. (See 
fig. 69.) The selector cam sleeve fitted over the 
left end of the main shaft provides power for 
the selector unit through the medium of a fric- 
tion clutch, formed by two pairs of steel disks 
separated by a felt washer. Operation of the 
main-shaft clutch under control of the selector 
unit causes the function bail cam and the print- 
ing bail cam to rotate with the main shaft. The 
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Figure 68. View of governor. 
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Figure 69. Main shaft. 


function bail cam and the printing bail cam in 
turn operate the function bail and the printing 
bail in the typing unit. The main-shaft spacing 
gear meshed with the spacing shaft gear in the 
typing unit provides power to the spacing 
mechanism and is described in paragraph 79. 
The transmitting shaft driving gear furnishes 
power for the keyboard transmitting shaft. 


61. Keyboard (Transmitting Unit) 

a, DESCRIPTION AND PURPOSE. The keyboard 
transmitting unit includes the sending contacts 
and all of the associated mechanism required 
to change the action of depressing a typing key 
into a particular group of five marking and 
spacing impulses preceded by a start impulse 
and followed by a stop impulse. The power to 
rotate the transmitting mechanism is secured 
through the transmitting shaft gear (fig. 70) 
meshed with the driving gear on the main 
shaft. (See fig. 69.) The motor, therefore, fur- 
nishes the power to operate the moving parts 
of the transmitting mechanism and determines 
the speed with which they operate. The pur- 
pose and operating action of the transmitting 
cam sleeve, selector bars, universal bar, vertical 
locking levers, start-stop and locking cam, and 
space repeat feature are described in separate 
paragraphs of this section. 

b. OPERATION. The transmitting cams are 
normally held stationary because the clutch 
members (driven and driving) on the transmit- 
ting shaft are held apart by the clutch throw- 
out lever. When either a key or the space bar 
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is depressed, the driven member of the clutch 
moves into mesh with the driving member, 
causing the transmitting cams to revolve and 
thereby open and close the sending contacts. At 
the end of the revolution, the driven member of 
the clutch is disengaged by the clutch throw- 
out lever and the transmitting cams stop until 
the next key or space bar is “depressed. (See 
fig. 71.) 


62. Transmitting Cam Sleeve 

a. DESCRIPTION AND PuRPOSE. The seven 
cams in the keyboard transmitting unit are all 
arranged as a single cam sleeve mounted on the 
transmitting shaft. (See fig. 71.) Each cam is 
round in shape and has a notch which receives 
an extension on the related contact lever. The 
driven clutch member is slipped over the trans- 
mitting shaft and is connected by long notches 
so it can slide into engagement with the driving 
clutch member. When engaged the driving 
clutch member furnishes the necessary power 
to revolve the transmitting cams. The design 
and mounting of the cams is such that the start, 
marking, spacing, and stop impulses transmit- 
ted by the sending contacts are of the desired 
length. 


b. OPERATION. When the depression of a key 
or the space bar engages the clutch, the trans- 
mitting cam sleeve immediately starts to re- 
volve. This forces the individual cams one after 
the other to operate the sending contact riding 
on the related cams. 
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Figure 70. Teletypewriter keyboard. 
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63. Selector Bars 

a. DESCRIPTION AND PURPOSE. Beneath the 
key levers are five selector bars extending 
across the width of the keyboard. The selector 
bars are provided with saw-tooth notches (fig. 
72), shaped according. to the requirements of 
the signaling code. These bars rest on rollers 
and are guided at each end so that they may be 
easily moved endwise to engage and position 
the vertical locking levers. 

b. OPERATION. When either a key or the 
space bar is depressed, the key levers strike the 
slanting sides of the selector bar notches. The 
downward pressure on these saw-tooth notches 
moves the selector bars either to the right or to 
the left. Each selector bar engages a vertical 
locking lever near its right end and positions 
the lever to correspond with the code impulse 
to be transmitted. 


64. Universal Bar 

a. DESCRIPTION AND PuRPOSE. The universal 
bar (fig. 71) is mounted on pivots and extends 
horizontally across the bottom of the keyboard 
unit where all keys and the space bar will strike 
it when they are depressed. It is connected 
through the trip-off paw] to the clutch throw- 
out lever. 

b. OPERATION. When any key or the space 
bar is depressed, in addition to setting the se- 
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lector bars by moving them to the right or the 
left as described in paragraph 638, they also 
cause the universal bar to rotate on its pivots 
in such a manner that the trip-off pawl operates 
the intermediate pawl, which releases the 
clutch throw-out lever, and the sending cams 
(fig. 72c) start turning. 


65. Vertical Locking Levers 

a. DESCRIPTION AND PURPOSE. Each of the 
five vertical locking levers are mounted with 
their lower ends firmly engaging a recess in the 
right end of a selector bar. (See fig. 72.) The 
vertical locking levers are designed to control 
the movement of a contact lever in a manner 
which permits the contacts to close when the 
contact lever is in one position and prevents 
them from closing when it is in the opposite 
position. 

b. OPERATION. When the selector bar moves 
the upper end of the locking lever to the left 
for a spacing impulse, the locking lever engages 
the contact lever and prevents the contact lever 


from rising into the indent of the turning cam’ 


and holds the circuit open for that impulse. 
(See fig. 72a.) When the selector bar moves the 
locking lever to the right for a marking im- 
pulse, the locking lever does not interfere with 
the movement of the contact lever. (See fig. 
72b.) Then, as the cam turns, the contact lever 
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Figure 72. Vertical locking lever. 
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rides on the surface of the cam, rises into the 
indent, and the contact lever closes its contact, 
sending out a marking impulse. As the five 
transmitting cams turn, the impulses, either 
marking or spacing, are transmitted in suc- 
cession, 


66. Start-Stop Cam 

a. DESCRIPTION AND PuRPOSE. The start-stop 
cam (fig. 71), has the same general appearance 
as the other cams and controls the sixth contact 
lever which opens and closes a contact to pro- 
duce both the start and stop impulses. 


b. OPERATION. The start-stop contact is 
opened at the beginning of each revolution of 
the camshaft to transmit the start (spacing) 
impulses and is held open during the transmis- 
sion of the five selecting impulses. After the 
fifth impulse has been transmitted the start- 
stop contact is closed, sending the stop (mark- 
ing) impulse to the line. The contact remains 
closed until a key or the space bar is depressed 
--and the transmitting cycle is started again. 


67. Lock-Loop Cam 

a. DESCRIPTION AND PuRPOSE. The lock-loop 
cam (fig. 71), is slightly larger than the other 
cams and is located on the end of the transmit- 
ting cam sleeve nearest the clutch. This cam 
and the associated lock-loop controls the key- 
board locking levers in such a manner that only 
one selection can be made at a time. 

b, OPERATION. As the transmitting cam 
sleeve completes a revolution, the lock-loop and 
the keys and space bar may be operated to set 
up a new selection. As soon as the selection is 
completed and the transmitting cam sleeve 
starts turning, the lock-loop cam moves the 
lock-loop to its down position which holds the 
locking levers in position while the impulses 
are being transmitted. 


68. Sequence Chart for Keyboard Functioning 
Figure 73 is a chart showing the sequence of 
operation for the parts and subassemblies of 
the keyboard transmitting unit as described in 
preceding paragraphs of this section, 


Key sever depressed 


— 


Five seiector bars positioned 
Five jocking levers positioned 


Five contact levers 
latched or untatched 


Lock-loop holds socking levers 


lock-loop reieases locking levers 


Universal Dar moves down 
\ 


Trip-ott pawl aperates 
Intermediate pawi operates 


Ciutcn throw-out {fever releases 


Clutch engages 


Transmitting cam assembly 
starts revoiving 


Start-stop contact apens sine 


Sending contacts function 


Start-stop contact closes jine 


Ciutcn throw-out lever engages 


Clutch disengages 


Transmitting cam assembly stops 
at end ot | revolution 
(unless another key tever 
1s immediately depressed) 


TL §3912S 


Figure 78. Sequence chart for keyboard functioning. 
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69. Space Repeat 

a. DESCRIPTION AND PuRPOSE. The keyboard 
is equipped with a space-repeat device which 
permits the transmission of continuous spaces 
as long as the space bar is depressed. The space- 
repeat rod is the connecting link between the 
space key lever and the intermediate pawl. 

b. OPERATION. When the space key lever is 
depressed, a space-repeat rod (fig. 71), which 
is connected to the key lever extension will 
rotate the intermediate pawl. (See fig. 71.) The 
intermediate pawl will, in turn, hold the clutch 
throw-out lever out of engagement with the 
throw-out cam on the clutch driven member. 
Thus, the transmitting cam sleeve will be per- 
mitted to revolve continuously until the space 
key lever is released. For instructions on the 
adjustment of the space-repeat device see sec- 
tion XIV. 

c. OPERATION FOR SINGLE SPACER. Normally, 
when the space bar is depressed, the space- 
repeat rod attached to the key-lever extension 
(fig. 71) moves the intermediate pawl forward, 
which holds the clutch throw-out lever out of 
engagement with the projection on the driven 
clutch. Thus, the transmitting cam sleeve can 
revolve continuously until the space bar is re- 
leased, When adjusted for a single space, the 
space bar functions in the same manner as the 
key levers and must be released and again de- 
pressed for each space. 


70. Typing Unit (General) 

a. DESCRIPTION AND PURPOSE. The typing 
unit includes in one assembly all of the mech- 
anism required to convert the code impulses 
into a typewritten page-form message. The de- 
tailed functioning of the various parts and 
subassemblies of the typing unit are arranged 
to group the individual functions which oceur 
as a train of actions. The detailed information 
and associated illustrations are arranged in 
separate paragraphs immediately following 
this paragraph. 

b. OPERATION. The functional operations dis- 
cussed in paragraphs 85 to 99 concerning the 
typing unit may be summarized as follows. All 
mechanically operated parts of the typing unit 
receive their driving power from the main- 
shaft assembly which is directly connected 
through the main-shaft gear to the pinion lo- 
cated on the end of the motor shaft. As long as 
the motor is running, power is immediately 
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available through the various clutches, cams, 
and gears to move and rotate the various parts 
of the typing unit at the speed required to syn- 
chronize their action with the code impulses 
received by the selector magnet. The selector 
magnet through the associated selecting mech- 
anism determines whether one of the type bars 
is to be thrown against the platen, causing a 
character or symbol to be printed or one of 
functions listed below to be completed. 

Platen line feeds. 

Typing carriage spaces. 

Typing carriage returns. 

Platen shifts from letters to figures. 

Platen unshifts from figures to letters. 

Blank. 

Signal bell operates. 

Mechanical motor stop opens. 


The charts and lists showing the sequence of 
operations for the different trains of action are 
furnished as appropriate with the associated 
text material, 


71. Selector Unit 

a. DESCRIPTION AND PuRPOSE. The selector 
unit located on the left end of the typing unit 
(figs. 74, 75, and 76) consists of a selector mag- 
net, a selector armature, five selector levers, 
five swords, five T-levers, a selector mounting 
plate with posts and springs, and the range 
finder assembly. The selector mechanism is de- 
signed to translate the marking (current) and 
spacing (no-current) impulses received from 
the line into a series of mechanical motions 
which will cause the vanes on the front of the 
typing unit to be positioned in accordance with 
the character or function assigned to each com- 
bination of five selecting impulses. The selector 
mechanism is controlled by the armature of the 
selector magnet which receives the code im- 
pulses from the line. Normally, the armature 
of this magnet is pulled up and the stop arm is 
against the stop lever which in turn is held by 
the trip latch. Because the stop arm which is 
a part of the selector cam sleeve is engaged 
with the stop lever, the cam sleeve does not 
revolve. (See fig. 75.) 

b. OPERATION. When a start. impulse, which 
is spacing (no-current), is received, the arma- 
ture is released and pulled away from the mag- 
net pole pieces by the armature spring. The 
trip latch is moved out of engagement with the 
stop lever, releasing the stop arm, and allowing: 
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Figure 74. Selector wnit. 


the cam sleeve to revolve with the shaft. Hach 
of the vanes in turn is operated by a selector 
cam through a T-lever, a sword, and a selector 
lever. (See fig. 76.) The train of action result- 
ing from the positioning of the vanes is dis- 
cussed in paragraph 73. 


72. Orientation of Selecting Mechanism 
(Range Finder) 

a. DESCRIPTION AND PuRPOSE. Directly asso- 
ciated with the selector magnet is a range- 
finder assembly (fig. 74). A stop lever, trip 
latch, index arm, scale, and thumbscrew are 
the principal parts of the range finder. The 
range finder is designed to adjust the relation 
between the start of the selector cam sleeve and 
the time the selector cams operate the selector 
levers. Adjusting the range finder for most 
favorable operation of the selecting mechanism 
is sometimes described as either orienting or 
taking the range of the teletypewriter. 


b. OPERATION. The index arm is moved to- 
ward first one and then the other end of the 
scale to determine exactly where the teletype- 
writer fails to print. Midway between these 
points is the most favorable position to utilize 
the receiving margin of the selector mechanism. 
The index arm is held, when set, by a thumb- 
screw. See paragraph 27 for information on 
when and how to test and set the range finder. 


73. Example of Selector Unit Operation 

As an example of how the selector unit oper- 
ates, assume the code for the letter Ei is re- 
ceived. Upon the reception of the start impulse 
(no-current impulse), the armature moves 
away from the magnet and pushes the trip- 
latch plunger (fig. 75), which causes the trip- 
latch bell crank to move the trip-latch out of 
engagement with the stop lever, releasing the 
stop arm. The selector cams start to revolve 
and the No. 1 selector cam engages No. 1 se- 
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lector lever, when the first impulse (marking 
or current) of the letter E has been received 
from the line. The magnet armature is pulled 
up, bringing the upper end of the armature 
extension up into the path of the upper sword 
arm. When the No. 1 cam engages the No. 1 
selector lever, this lever is turned counterclock- 
wise, carrying with it the sword which strikes 
the upper end of the armature extension and is 
turned clockwise about its pivot. (See fig. 76, 
point A.) The sword is then positioned so that 


TRIP LATCH 
THUMB SCREW 


INDEX ARM 


STOP LEVER 


STOP ARM 
SELECTOR LEVERS 


SELECTOR CAM SLEEVE 


SWORD ARMS 


ARMATURE 


SELECTOR MAGNET 


2, 3, 4, and 5 vanes are moved so that the front 
edges are up. With the front edges of the vanes, 
the corresponding code bars are moved right 
by the connecting bell cranks to the unoperated 
position. With the front edges of the vanes in 
lower position, the corresponding code bars 
are moved left to the operated position. With 
the No. 1 code bar to the left, and Nos. 2, 8, 4, 
and 5 code bars to the right, one notch in each 
code bar is opposite the E pull bar. The sixth 
cam (fig. 79), releases the main-shaft clutch, 
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Figure 76. Side view of selector unit. 


when the No. 1 cam clears the selector lever, 
the selector-lever spring moves the sword 
against the T-lever and brings the front edge 
of the No. 1 vane down. Since no current is 
received while Nos. 2, 3, 4, and 5 cams are en- 
gaging their selector lever, the magnet arma- 
ture is released and the armature extension 
moves down so that the lower end of the arma- 
ture is in the path of the lower sword arm. (See 
fig. 76.) As the Nos. 2, 8, 4, and 5 cams engage 
the Nos. 2, 8, 4, and 5 selector levers, the Nos. 
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allowing the printing bail and function bail to 
make one complete revolution. The printing 
bail cam permits the printing bail to be pulled 
forward by its spring. The E pull bar pulled 
down by its spring into the path set up by the 
code bars, and the pull-bar bail moved by the 
printing bail, carries the pull bar forward, 
causing the type bar to strike the platen, print- 
ing the letter E. A sequence chart for the oper- 
ation of the selecting mechanism is shown in 
figure 78, 


74. Locking Cam and Locking Lever 

a. DESCRIPTION AND PURPOSE. The locking 
cam has five high and five low portions on its 
periphery against which the locking lever is 
held by its spring. (See fig. 77.) The purpose 
of the cam and locking lever is to hold the 
armature extension arms firmly in position 
while the swords are being positioned by strik- 
ing the armature extension arms. 

b. OPERATION. During that part of each code 
impulse when the swords are being positioned 
by striking the armature extension arms (at 
the time when any cam is operating the cor- 
vesponding selector lever), a low portion of the 
locking cam is in contact with the locking lever. 
The armature extension is then held firmly in 
position by the U-shaped extension of the locking 
lever engaging the locking wedge on the arma- 
ture extension. When the locking lever is riding 
on the high portion of the locking cam, the 
locking-lever extension is held away from the 
locking wedge and the armature is free to move 
in response to the impulse being received. 


SWORD ARMS—-~- 


ARMATURE EXTENSION 


LOCKING CAM 


LOCKING LEVER— 


insures that printing or function will not be 
performed before all the impulses are received. 

b. OPERATION. The sixth cam on the selector 
cam sleeve releases the main-shaft clutch allow- 
ing the printing and function-bail cams to make 
one complete revolution. (See fig. 79.) At the 
end of each revolution of the printing and func- 
tion-bail cams, the clutch-stop arm engages the 
cam surface on the driven clutch member and 
moves it out of mesh with the driving clutch 
member. Immediately after the fifth impulse 
has been received, and just as the fifth selector 
lever is sliding down from the peak of its cam, 
the peak of the sixth cam strikes the clutch 
throw-out arm and moves the clutch-stop arm 
out of engagement with the projection on the 
driven clutch member. The spring then moves 
the driven clutch member into mesh with the 
driving member. Immediately after the comple- 
tion of the selection of any character or func- 
tion, the printing and function-bail cams (fig. 
79) turn one revolution, which causes the print- 
ing of that character or the operation of that 
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Figure 77. Locking lever operation. 


75. Main-Shaft Clutch Throw-out Lever 

a. DESCRIPTION AND PURPOSE. The main- 
shaft clutch throw-out lever (fig. 79) consists 
of the clutch-stop arm, throw-out lever spring, 
and throw-out arm. It is designed so that the 
extension of the clutch-stop arm rides on the 
driven clutch member of the main shaft and the 
throw-out arm rides on the sixth cam. The 
clutch throw-out lever cams the driven clutch 
member out of engagement with the driving 
clutch member. After caming the driven mem- 
ber out of engagement with the driving mem- 
ber it blocks the rotation of the printing and 
function-bail cams until all five impulses have 
been received by the selector mechanism. This 


function. Any character or function may be 
selected while the printing of the previous se- 
lection. is taking place. 


76. Printing 

a. DESCRIPTION AND PURPOSE. On the bail 
mounting shaft are mounted the printing bail, 
the printing-bail operating arm, the function 
bail, and the two spacing escapement pawls. 
The printing-bail spring, attached to the right 
end of the printing-bail casting, holds the print- 
ing bail against the upper end of the bail-oper- 
ating arm and holds the operating-arm roller 
against the printing-bail cam on the main shaft. 
The tension of the spring causes the printing 
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Start (no-current) impuise received 
Armature of selector magnet releases 
Trip-latcn plunger operates 
Trip-latcn beii-crank operates 
Trip tatch operates 
Stop lever unlatches 
Stop arm releases 
Selector cam sleeve starts revolving 


No. | impulse operates armature or armature remains released depending 
on whether No. | impulse is marking (current) or spacing (no-current) 


Locking lever drops off high part of locking cam. 


Armature extension locked (operated or released 
depending on impulse received) 


No. | selector lever rides up on No. | selector cam 
No. | Sword drawn back 
Sword nits flange of armature extension and 1s positioned 
Sword moves forward (spring action) 
No. | T-lever operates 
No. | vane operates 
No. | bell crank operates 
No. | code bar positioned 


NOTE: The Nos. 2, 3, 4, and 5 impulses operate the corresponding 
parts of the selecting mechanism as described above for the No. | 
impulse. 


Stop pret received 
Armature of selector magnet operated 
Trip-latch plunger reieased 
Trip-iatch bellt-crank released 
Trip tatch released 
Stop tever latched 


Stop arm held 


Selector cam sleeve stops at end of | revolution 


TL 539135 
Figure 78. Sequence chart for operation of selecting mechunism. 
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Figure 79, Section of main shaft. 


bail to follow the upper end of the operating 
arm and moves the pull-bar bail forward. The 
position of the printing-bail cam determines 
the position of the printing bail (fig. 82), except 
as noted in paragraph 77. The purpose of this 
mechanism is to control the completion of the 
operating (printing or function) cycle which 
follows immediately after the selecting cycle. 

b. OPERATION. The actual printing of charac- 
ters is not caused by the printing bail but by 
the pull-bar bail which the printing bail con- 
trols through the pull-bar plunger roller. The 
roller (when the type-bar carriage is in place) 
is set between the printing-bail blades (figs. 
80 and 98), allowing the carriage to move from 
left to right, and the pull-bar bail to be moved 
backward and forward by the printing bai! re- 
gardless of the position of the type-bar car- 
riage. At the end of each revolution of the 
printing-bail cam, the printing-bail operating- 
arm roller comes to rest on the high portion of 
its cam. The printing bail is then in its extreme 
rear position, carried there against the tension 
of the printing-bail spring. 


77. Type Bar Carriage Printing Mechanism 

@&. DESCRIPTION AND PURPOSE. The printing 
mechanism on the type bar carriage consists 
essentially of a pull-bar bail, pull bars, type 
bars, and necessary mounting parts. The actual 
printing is done mechanically, that is, the type 
bars are thrown at the platen by the pull-bar 
bail. Located between the printing bail blades 
(when the type-bar carriage is mounted in 
place) is a plunger roller (fig. 80) which ex- 
tends downward from the pull-bar bail plunger. 
Thus the movement of the printing bail applies 
a reciprocating motion to the pull-bar bail for 
the purpose of actuating the pull bars, 


b. OPERATION. The type bar to be selected is 
determined by the setting of the five code bars, 
which are moved into position by the bell 
cranks (fig. 80) under the control of the vanes. 
The code bars (fig. 84) are so arranged that 
notches on their upper sides will be lined up, 
permitting the selected pull bar to move down 
into the path of the pull-bar bail. As the pull- 
bar bail moves forward, it will allow all pull 
bars to rest on the code bars under the tension 
of the pull-bar springs. The selected pull bar 
will drop into the notch set up for it in the 
code bars, which will position it lower with 
respect to the bail than the other pull bars. As 
the pull-bar bail continues on its forward 
stroke, it will engage a notch on the selected 
pull bar, but will clear all unselected pull bars. 
The forward movement of the selected pull bar 
will cause its associated type bar to strike the 
platen. Before the pull-bar bail reaches the 
limit of its forward travel, a stripper plate 
(fig. 91), located below the pull bars, cams the 
selected pull bar off the bail and momentum 
carries the type bar against the platen. As the 
roller on the printing-bail arm rides to the high 
part of its cam to complete the printing cycle, 
the printing and pull-bar bails will be moved 
to their rear position. The pull bars will then 
be raised clear of the code bars so that they are 
free to respond to a new selection. 


78. Locking Function Lever 

a. DESCRIPTION AND PURPOSE. The locking 
function lever is the first on the right of the 
function levers, which are mounted behind the 
vanes. The locking function lever (fig. 81) 
locks or holds the vanes in the selected position 
until a character is printed or a function has 
been performed, 


|RIGBON REVERSE BAIL] | 


CARRIAGE SUPPORT ROLLER) 


Figure 80, Bottom view of type-bar carriage, 


FUNCTION LEVER BAIL 
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FUNCTION LEVER BAIL ROLLER 
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Figure 81, Locking function lever. 


b. OPERATION. When the printing bail moves 
forward, the function-lever bail roller moves 
downward off the high parts of the function- 
lever rear arm, allowing the locking function- 
lever spring to pull the lever against the rear 
edges of the vanes. The locking function lever 
engages each vane, whether in the marking or 
spacing position, locking the vanes in the se- 
lected position until the printing-bail cam has 
revolved completely. The operation of the re- 
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maining function levers is described under the 
related functions. A sequence chart for the 
operation of the printing mechanism is shown 
in figure 82, 


79. Spacing 

a. DESCRIPTION AND PURPOSE. Proper spac- 
ing between characters requires the type-bar 
carriage to be moved with each character 
printed. The type-bar carriage is moved by the 


No.6 cam ot selector cam sleeve operates clutch throw-out lever 
Main-shatt clutch members engage 
Bail-cam unit starts revolving 
Printing-bai! operating arm operates 
Printing bart moves forward 


Pult-bar bail plunger rotter cides forward between printing-bail blades 


Pult-bar bail moves forward, allowing 
all pult§ bars to position against code bars 


Setected pul! bar drops into code-bar stot and into path of pull-bar bail 


Continued forward movement of pult-bar bait engages selected pull bar 
Selected pull bar moves forwara 


lype bar (geared to pull bar) forced up and back 


|Stripper plate disengages pul! bar from pull-bar bait 
when type bar 1S approximately | inch from platen 


Type bar hits platen under its own momentum 
and returns to normal position (spring return) 


Printing bail! moves backward 


Pull-bar Dail moves backward, positioning 
atl pull bars away trom code bars 


NOTE: Locking function tever (extreme rignt function lever) locks 
all vanes in setected position during printing. 


Clutcn stop-arm engages with cam surface on driven clutch member 


Main-shaft clutch members moved out of mesh 
Te SS:S14s 
Figure 82. Sequence chart for printing mechanism. 


spacing gear which is meshed with the spacing 
rack (fig. 84) and is facilitated by three car- 
riage support rollers, two of which operate on 
the front track and one on the rear track (figs. 
83 and 84). The spacing rack is mounted on 
the rear of the type-bar carriage casting and 
the pinion is attached to the upper end of the 
spacing shaft. The spacing shaft, extending 
‘downward, passes through the spacing shaft 
gear. Just above its lower bearing the spacing 
shaft mounts the carriage return clutch, the 
lower member of which is rigidly attached to 
the shaft. The return-clutch members are in en- 
gagement at all times except when the carriage 
is being returned from the end of a line. The 


function of the clutch is described in paragraph 
89. The spacing shaft gear meshes with the 
spacing pinion on the main shaft as previously 
described in paragraph 60. Spacing is con- 
trolled from the printing bail through the me- 
dium of the escapement pawls. 

b. OPERATION. The spacing action is as fol- 
lows: with the printing bail in its rear position, 
the rear escapement pawl is engaged with one 
of the teeth on the spacing escapement ratchet, 
thus holding the ratchet and spacing gears 
stationary. (See fig. 866.) As the printing bail 
starts to move forward, the escapement pawl 
operating arm strikes the lower end of the rear 
pawl, thereby moving it out of engagement 
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TYPE BAR SEGMENT 
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Figure 84. Rear view of type bar carriage. 


with the tooth on the escapement ratchet. At 


: , Printing bai! moves forward 
the same time the front escapement pawl moves 


against the ratchet and into the path of another Escapement-paw! operating arm raises rear 
tooth which it will engage after the ratchet has escapement pawl from escapement ratchet 


traveled one-sixth of a space. The printing op- 


. Front escapement paw! moves into path of escapement ratcnet 
eration then takes place. Near the end of the on soon wee 


return stroke of the printing bail, the operating Type-bar carriage moves 1/6 space 
arm lifts the front escapement pawl out of en- 
gagement with the escapement ratchet and at Printing operation taxes place 


the same time the rear pawl moves against the 
ratchet. This action will allow the spacing 
mechanism to revolve sufficiently to space the 
Zs via Escapement-pawl operating arm raises 

carriage five-sixths of a space at the end of front escapement pawl from escapenent ratchet 
which the rear escapement pawl will engage a 
tooth on the ratchet. The remaining one-sixth Kear escapement paw! moves into path of escapement ratchet 
of a space will be added preceding the printing Bie 

: . e-bar Ca age WAL: e ce 
of the next character as described in the fore- tren oe os Bis ee 
come. A peguenre chart for the spacing opera- Figure 85. Sequence chart for spacing operation. 
ticn is shown in figure 85. 


Printing bail moves backward 
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When the type-bar carriage reaches the end 
of a line, the right margin adjusting screw (fig. 
86) moves the spacing stop lever into the path 
of a projection on the spacing stop sleeve, thus 
blocking rotation of the spacing mechanism 
and preventing further spacing of the carriage. 


TYPE BAR CARRIAGE 


SPACING STOP LEVER 


SPACING STOP SLEEVE 
SPACING GEAR 
MAIN SHAFT 


cam which pivots the shaft, thus moving the 
bell hammer away from the bell, against the 
tension of its spring. When the bell pawl has 
been spaced beyond the cam, the bell hammer 
will be released and its spring will cause the 
hammer to strike the bell. 


RIGHT MARGIN ADJUSTING SCREW 
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Figure 86. Spacing stop mechanism. 
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Figure 87. Margin-bell mechanism. 


80. Margin Signal Bell 

a. DESCRIPTION AND PURPOSE. A margin bell 
is mounted in a vertical position on the right 
side of the typing unit (figs. 87 and 88) to act 
as a warning to the operator as the type-bar 
carriage approaches the end of the line. A bell 
hammer which strikes the bell is attached to 
the margin bell camshaft. An adjustable cam 
is fastened on the camshaft and forces the shaft 
to pivot when depressed. 

b. OPERATION. The margin-bell pawl on the 
type-bar carriage will depress the margin- bell 
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81. Ribbon-Feed Mechanism 

a. DESCRIPTION AND PURPOSE. The type-bar 
carriage ribbon mechanism consists of two rib- 
bon-spool cups together with associated parts. 
(See figs. 84 and 89.) The entire assembly re- 
sembles the ribbon mechanism of any standard 
typewriter. Each ribbon-spool cup is mounted 
on a bracket, with a vertical ribbon-feed shaft 
and a ribbon-reverse shaft. The vertical ribbon- 
feed shaft makes contact with the horizontal 
ribbon-feed shaft. The end of the ribbon-feed 
lever engages the notched extension on the 
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pull-bar bail plunger. (See fig. 89.) The ribbon- 
feed pawl, which moves the ribbon-feed ratchet, 
is attached to the ribbon-feed lever. The ribbon- 
reverse mechanism is described in paragraph 
82. 

b. OPERATION. With each operation of the 
pull-bar bail plunger, the ribbon-feed ratchet 
and the ribbon-feed ratchet gear are advanced 
one tooth. The shaft mounting the ribbon-feed 
ratchet and the ribbon-feed ratchet gear impart 
motion to the ribbon-feed shaft, through the 
ribbon-feed shaft gear. The left or right rib- 
bon-feed shaft gear meshes with the left or 
right vertical ribbon-feed shaft gear. The ver- 
tical ribbon-feed shaft causes the ribbon-spool 
shaft to revolve. The ribbon-spool shaft then 
turns the ribbon spools. 


82. Ribbon-Reverse Mechanism 

a. DESCRIPTION AND PURPOSE. The ribbon- 
reverse mechanism consists of the ribbon-re- 
verse arm, ribbon-reverse shaft and their asso- 
ciated parts. (See figs. 84 and 90.) This mech- 
anism is provided to automatically reverse the 
ribbon when an eyelet near the end of the rib- 
bon becomes engaged with the ribbon-reverse 
arm. 

b. OPERATION. Assuming that the ribbon is 
being wound on the right ribbon spool and is 
almost unwound from the left ribbon spool, the 
eyelet, fastened near the end of the ribbon, en- 


RIBBON FEED LEVER 


RIBBON FEED PAWL 


RIBBON FEED RATCHET- 


RIBBON FEED SHAFT GEAR 


RIBBON FEED SHAFT 


RIBBON REVERSE SHAFT- 


BEVEL GEAR 


VERTICAL RIBBON FEED SHAFT- 


RIBBON REVERSE PAWL 


gages and moves the left ribbon-reverse arm. 
The arm, fastened to the left ribbon-reverse 
shaft, moves the left ribbon-reverse pawl into 
the path of the ribbon-reverse bail. (See fig. 
90.) As the ribbon-reverse bail moves toward 
the rear, it engages the left ribbon-reverse 
pawl, moving the ribbon-feed shaft to the left. 
The ribbon-feed shaft gear on the right is dis- 
engaged and the gear on the left is engaged. 
The ribbon is then wound on the left ribbon 
spool. The reversing operation takes place the 
same way on the right side of the assembly 
when the eyelet near the right end of the rib- 
bon engages with the right ribbon-reverse arm. 


83. Ribbon Oscillator Mechanism 

a, DESCRIPTION AND PURPOSE. The normal 
position of the ribbon, as on a typewriter, is 
below the printing line in order not to obscure 
the printing. The raising of the ribbon for 
printing and the lowering of the ribbon after 
printing is done by the ribbon-oscillator as- 
sembly. (See fig. 92.) The ribbon-oscillator 
mechanism consists of a shift lever, ribbon 
shield, oscillator arm, oscillator-arm spring, 
oscillator-arm extension, shift-lever roller, and 
shift-lever spring all mounted on the ribbon- 
oscillator bracket. 

b. OPERATION WITH PLATEN IN LETTERS Po- 
SITION. The ribbon-oscillator arm extension, 
fastened to its arm by an adjusting screw, is 
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Figure 90, Ribbon-reverse mechanism. 
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moved to the rear by an extension on the pull- 
bar bail plunger, and rides in a slot in the 
carriage casting. When the pull-bar bail moves 
forward, the ribbon-oscillator arm _ spring 
raises the arm, causing the ribbon shield, at- 
tached to the front end of the arm, to raise the 
ribbon into the path of the type pallet. When 
the pull-bar bail moves to the rear, it exerts 
pressure on the ribbon-oscillator arm extension, 
causing the mechanism to bring the ribbon 
below the printing line. 

ec. OPERATION WITH PLATEN IN FIGURES Po- 
sition. The height to which the ribbon oscilla- 
tor raises the ribbon is determined by the 
position of the ribbon-shift-lever roller. Both 


the oscillator arm and the extension are pivoted 
on the ribbon-shift lever. The shift-lever spring 
holds the shift-lever roller against the slide 
bar, which is mounted on the under side of the 
platen assembly. When the platen shifts to the 
figures position, the shift-lever roller moves up 
with the slide bar and allows the shift-lever 
spring to pull the ribbon-oscillator assembly 
and ribbon to the raised printing line. 


84. Overlap of Selecting Cycle and Printing 
or Function Cycle 

The normal speed of tactical teletypewriters in 

use throughout the Army is 368 operations per 

minute. Through the use of an overlap arrange- 
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Figure 92. Ribbon oscillator mechanism. 
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ment, the telety pewriter can perform a printing 
or function operation whiie the next selection 
is being set up on the keyboard transmitter 
unit, transmitted and stored in the receiving 
mechanism by setting the swords in the new 
selection order. Tension spring's on the selector 
levers supply the energy required to complete 
the selection for the next printing or function 
operation, when the mechanism is unlocked 
after a completed operation. Chart A shows the 
relationship between the operation of the pre- 
vious selection and the setting up of the next 
selection when the teletypewriter is operating 
at 8368 opm. 


bail, attached to the printing bail, holds the 
function levers away from the vanes. As the 
printing bail moves forward, the function-lever 
bail roller moves down off the high portion of 
the rear arm of the function levers permitting 
the function-lever springs to pull their levers 
against the vanes. The forward arms of the 
function levers are notched so that when a func- 
tiun combination is set up on the vanes, the 
selected function lever moves forward farther 
than the other function levers. The function 
lever extension then moves the selected push 
bar upward and into the path of the function 
bail. 


—main shaft clutch throw-out 


Chart A 
¥ Impulses of next selection Positioning of next selection on vanes, 4 
Operation of previous selection Locking of previous selection | being received and or stored bell cranks and code bars =| 
Selector-cam sleeve stopped-_---- -- Wotilocked=== S92 s-2--s|(/DLOR= serene es = 
mB 
Printing-bail and function-bailcams | Locking function lever | START _-.----------- Selector-cam sleeve assembly © 
start to revolye—printing and starts forward to en- starts revolving for the next 5 
function bails start moving. gage vanes, selection. ro 
o 
Pull-bar bail engages selected pull | Locked__.....-------- Miers ia bot Soe Som oe | Sword positioned and new selec- | ,, 
bar, or function bail engages a tion stored. fo) 
push bar. es 
Letter printed or function operation | Locked__.._.--~--~---- Dis awe ae Soin Same as above. 3 
performed. a) 
Printing and function bails start | Locked___.-----~----- Ses pr ee Same as above. “it 
returning to normal position. > 
i) 
Printing and function bails nearly | Unlocked_._--~-~--~-~--- Ae awa eee sea Vanes 1, 2, 3, and 4 are set |,, 
normal, simultaneously. I 
Printing and function bails normal | Not locked_._~~-~~---- Dassen See soe sees No. 5 vane is positioned. a 
| 
ce) 
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lever engaged by sixth cam. 


85. Operation of Functions 

a. DESCRIPTION AND PURPOSE. There are two 
types of operations which can be performed by 
the typing unit. The first embodies those me- 
chanical actions which are directly necessary 
to the actual printing of a character. The sec- 
ond type of operation, which embodies mechani- 
cal action supplementary to the printing of a 
character, or which alters the position of vari- 
ous mechanisms, is known as a function. Ten 
functions which generally are found on stand- 
ard models and which may be added to as 
desired, are: bell, blank, carriage return, figures 
(shift), letters, line feed, motor stop, and space. 
The completion of these functions is accom- 
plished through separate function levers located 
behind the vanes in the front of the typing unit. 

b. OPERATION. When the printing bail is in 
its normal (rear) position, the function lever 
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86. Function Bail 

a. DESCRIPTION AND PuRPOSE. The function 
bail is mounted on the bail-mounting shaft. It 
is used to operate some of the functions, and 
is moved by the function bail cam, The function 
bail has a blade attached to its lower extremity 
which engages the function push bars. 

b. OPERATION. The function-bail spring holds 
the function-bail cam roller against its cam at 
all times. After the printing bail and the func- 
tion-lever bail move far enough to release the 
function levers, the function-bail roller starts 
to ride up on the high part of its cam. The 
function-bail blade moves toward the rear, en- 
gaging and operating any function push bar 
that may have been moved into its path by the 
selected function lever. The function-bail roller 
then rides to the low portion of the function- 
bail cam, and the function-bail returns to its 


PRINTING BAIL BLADES 


PRINTING BAIL BAIL ROLLER 


BLOCKING EXTENSION 


FUNCTION BAIL SPRING FUNCTION LEVER 


REAR ARM 
FUNCTION BAIL CAM 
FUNCTION LEVER SPRING 
FUNCTION BAIL 


SHIFT FUNCTION LEVER 
SHIFT PUSH BAR 


FUNCTION BAIL BLADE FUNCTION LEVER EXTENSION 


‘TL53693-S 
Figure 98. Function lever mechanism. 

forward position. The bail cam unit on the Num- Desig- 
main shaft has not yet completed its revolution Sarina Bunebomexer cee 
at this point, so the function-bail roller comes 
to rest. The roller comes to rest beyond the low Ae te ee oa Pee wen: fanaa 
part, at a point about one-half of the distance 2 | Carriage return OR 
to the high part. tea BELL 

5] Universal. (pane): 
87. Position of Function Levers i | fect ne crater ee ae 
The position of the function levers in the func- ‘ te ait erlang SEA = oor 
tion lever comb are listed below showing the 10) Blank.......--- se . _| BL 
designations seen from top and from bottom of atte eee ee ieee 
the typing unit. (aia): | hice atom ke, cae ce ee ae tater temetne e STOP 

MOUNTING MOUNTING SCREW 


FUNCTION LEVER BAIL 
ARRIAGE RETURN 


LINE FEED 
FUNCTION LEVER FUNCTION LEVER 
*1- SELECTOR FUNCTION LEVER BAIL ROLLER 
'T" LEVER 


SIXTH VANE DETENT ROLLER 


VANE CLAMPING 
SCREW 


VANE CLAMPING | 
REW | 
; 5 PILOT 
PILOT SCREW: Sane 
SIXTH VANE EXTENSION SIXTH VANE DETENT SPRING 
LETTERS PUSH BAR-—___—“ SPRING PLATE 
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Figure 94. Function levers, 


Note. When in the selected position, the carriage return, line feed, figures, letters, signai bell, and motor stop func- 
tion levers will be in the path of the blocking plate extensions on the function-lever bail. This will prevent the printing 
bail from moving forward far enough to permit the type-bar carriage to space. Paragraph 79 describes spacing 
in detail. 


95 


88. Function Suppression 

For normal communications operation, the tele- 
typewriter is arranged to suppress printing 
and spacing on both upper and lower case blank 
combination. For weather report service, this 
is true for only the lower case blank combina- 
tion. Also carriage return and line feed are 
normally operative on both upper and lower 
case combinations; however, on weather report 
service this is true only on the lower case car- 
riage return and line-feed combinations. 


89. Carriage Return 

a. DESCRIPTION AND PURPOSE. Carriage re- 
turn is one of the functions performed by the 
teletypewriter. The carriage return function 
lever is the second function lever from the 
right. A complete description of the function 
levers is contained in paragraph 85. The car- 
riage return function returns the type-bar car- 
riage to the left-hand margin of the page. A 
spring drum (fig. 91) supplies the motive force 
to pull the type-bar carriage to the left of the 
platen by means of the draw strap. The draw 
strap is connected behind the extreme right end 
of the type-bar carriage casting and to a post 
on the spring drum. 

b. OPERATION. (1) When the carriage-return 
function lever (second from the right) moves 
into engagement with the vanes, the function- 
lever extension moves the carriage-return latch 


DASHPOT LEVER 
LOCK BAR LATCH 
LOCK BAR 


CARRIAGE RETURN 
OPERATING LEVER 
SCREW 


bar (fig. 95) upward out of engagement with 
its latch. This releases the carriage-return op- 
erating lever which, actuated by its spring, 
moves the carriage-return clutch fork upward 
so as to disengage the upper carriage clutch 
member from the lower member. The spacing 
shaft is then free to rotate independently of the 
spacing shaft gear and thereby permits the 
type bar carriage to be returned to its extreme 
left position by the carriage-return spring 
(within the carriage-return drum) through the 
medium of the draw strap. (See fig. 88.) 

(2) The notch on the reset bar will then be 
engaged by the function bail and the reset bar 
will be moved toward the rear. As the reset bar 
and the carriage-return latch bar are both 
pivoted on the same operating lever screw, the 
latch bar will be reset into engagement with 
its latch. (See fig. 95.) In the meantime, the 
function-lever bail will have been returned to 
its upper position and the carriage-return func- 
tion lever extension will have been moved down 
below the latching surface of the carriage-re- 
turn latch bar. 

(3) As the carriage-return clutch fork dis- 
engages the carriage-return clutch, it also actu- 
ates a lock bar (fig. 95) which is linked to it. 
The sliding motion of the lock bar permits a 
shoulder on its upper edge to pass under and 
engage a lock-bar latch mounted above the lock 
bar. Engagement of the lock-bar latch will 


CARRIAGE RETURN 
OPERATING LEVER SPRING 


CARRIAGE RETURN OPERATING LEVER 
-SPACING SHAFT 

CARRIAGE RETURN CLUTCH FORK 
CARRIAGE RETURN CLUTCH 
FUNCTION BAIL 


CARRIAGE RETURN 
FUNCTION LEVER EXTENSION 


CARRIAGE RETURN LATCH BAR 
CARRIAGE RETURN RESET BAR 
CARRIAGE RETURN LATCH BAR LATCH 
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Figure 95. Carriage-return mechanism. 
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cause the carriage-return clutch to be held dis- 
engaged until the carriage has fully returned 
to the extreme left position. 

(4) Just before the carriage reaches its ex- 
treme left position, a left margin adjusting 
screw (fig. 86) attached to the carriage, strikes 
the front end of a centrally pivoted dashpot 
plunger into the dashpot air chamber and 
thereby absorbs the shock. (See fig. 95.) 

(5) At the end of its travel, the dashpot lever 
strikes the lower end of the lock-bar latch, thus 
releasing the lock and allowing the carriage- 
return clutch members to engage. 

(6) With the carriage-return latch bar in 
engagement with the latch-bar latch, and the 
driven and driving members of the spacing 
clutch in engagement, the carriage-return 
mechanism is in position to receive the next 
carriage-return selection. A sequence chart for 
the carriage return function is given in figure 
96. 


90. Figures (Shift) 

d. DESCRIPTION AND PURPOSE... The figures- 
shift function lever, third from the right, when 
selected, starts the train of action which moves 
the platen to the figures printing position. For 
a description of the function lever and its op- 
eration see paragraph 85. The force to move 
the platen comes from the function bail through 
the push bar, shift link, and shift lever to the 
rear end of the platen assembly. 

Note. The shift detent holds the platen assembly 
firmly in either the figures or letters position. 

b. OPERATION. Selection of the figures func- 
tion lever raises the figures shift push bar, so 
as to bring its notch into the path of the func- 
tion-bail blade. (See fig. 97.) This push bar, 
when moved by the function bail, will rotate 
the right end of a shift link to which it is con- 
nected, toward the rear of the teletypewriter 
and the left end of the link toward the front. 
(See fig. 97.) As the shift link pivots, a shift 


Carriage-return function lever selected 


Carriage-return |atch bar unlatches 


Carriage-return operating lever releases 


Carriage-return clutch fork moves upward 


Carriage-return clutch,disengages, unlocking spacing shaft 
and gear, and lock bar latches 


Type-bar carriage returns (spring action) 


Function bail moves carriage-return reset bar toward rear 


Carriage-return latch dar latches 


(i Dash pot absorbs shock 


Dash-pot lever unlatches lock bar 


Carriage return clutch engages 
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Figure 96. Sequence chart for carriage return. 


c. MANUAL CARRIAGE RETURN. To permit 
hand operation of the carriage return, the lock 
bar extends beyond its latch (fig. 95) and can 
be reached through a hole in the left side of 
the cover. Pressure on the lock bar disengages 
the spacing shaft clutch and causes the type- 
bar carriage to return to the left-hand margin 
of the page. 


lever, which is connected to its ieft end, will 
rotate counterclockwise and exert a downward 
pull on a shift vertical link which extends up- 
ward from the shift lever to the platen bracket. 
The rear of the platen assembly will be moved 
downward and held there by its detent while 
the platen roll will rise to the figures (shifted) 
position, 
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PLATEN CASTING 


SHIFT DETENT 
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SHIFT 
VERTICAL LINK 
LINE FEED VERTICAL LINK 


SHIFT LEVER 


LINE FEED BAIL 
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LINK EXTENSION 


SHIFT LINK 


LINE FEED PAWL 


LINE FEED RATCHET 
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ee CINECFEED LEVER: 


LETTERS PUSH BAR 


LINE FEED PUSH BAR 


LINE FEED FUNCTION LEVER 


FUNCTION BAIL 
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Figure 97, Platen-shift and line-feed mechanism, 


91. Letters (Shift) 

The letters push bar is connected to the left 
side of the shift link. When the letters push 
bar is operated by the function bail, the action 
on the platen assembly will be reversed, thus 
bringing the platen down to the letters position. 


92. Sixth Vane 


The sixth vane controls the operation of the 
signal bell and the motor stop functions through 
their function levers. The lower end of the 
spring attached to the sixth vane fits into the 
notch in the forward end of the letters push bar. 
With the platen in the letters position, the rear 
edge of the sixth vane moves up, blocking the 
signal-bell and motor-stop function levers from 
engagement with the vanes. When the FIG- 
URES key is depressed, the letters push bar 
moves forward causing the rear edge of the 
sixth vane to go to the lower position, allowing 
the signal-bell or motor-stop function lever to 
be selected and onerated. 


LETTERS FUNCTION LEVER 


LETTERS PUSH BAR 


SPACE FUNCTION LEVER EXTENSION: 


93. Spacing Function 

Spacing other than that accompanied by print- 
ing (such as spacing between words, etc.) is 
accomplished in the same manner as that de- 
scribed in paragraph 79, except that there is 
no pull bar to be selected. 


94. Unshift-on-Space 

The teletypewriter may be arranged to shift 
the platen to the letters position on both the 
space and letters combination by means of the 
space function lever. (See fig. 98.) When th- 
unshift-on-space feature is not required, the 
unshift-on-space cut-out lever is moved into en- 
gagement with the space function lever projec- 
tion, making it inoperative. If the unshift-on- 
space cut-out lever is moved out of engagement 
with the space function lever projection, the 
space function lever extension moves upward 
on a space combination and raises the letters- 
unshift push bar into the path of the function 
bail. (See fig. 97.) The platen is then shifted 
to its letters position. 


SPACE FUNCTION LEVER VERTICAL EXTENSION 
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Figure 98, Unshift on space cut-out lever, 
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Pens 


95. Line Feed 

a. DESCRIPTION AND PurRposE. The feeding 
of paper, like other functional operations of 
the teletypewriter, is done mechanically 
through a train of parts. The train starts with 
the first function lever on the left and continues 
through the push bar, line-feed bell crank, ver- 
tical link, feed lever, feed pawl, and feed ratchet 
(fig. 97). Motion is supplied the train by 
the function bail which transfers it to the 
platen by the feed ratchet which is attached 
to the left end of the platen. To maintain proper 
line interval when feeding paper, a train con- 
sisting of the check lever, check lever shaft, 
check post, check screw, detent ratchet, and 


detent assembly is provided. Operation of the ° 


check lever, check-lever shaft, check post and 
check screw stops the turning of the platen. 


The detent ratchet, attached to the end of the 
platen, and the detent arm assembly hold the 
platen in position for printing. 

b. OPERATION. (1) When the line-feed func- 
tion lever, second from the left, is selected, its 
lower extension raises the line-feed push bar 
into the path of the function-bail blade. (See 
fig. 93.) When the function bail moves toward 
the rear of the teletypewriter, the line-feed 
push bar rotates the line-feed bail, thus pulling 
the line-feed vertical link downward. Down- 
ward movement of the vertical link will operate 
the line-feed lever which, in turn, will move 
the line-feed pawl into engagement with the 
line-feed ratchet and thereby rotate the platen 
one line space. When the line-feed function 
lever is returned to its normal position by the 
function-lever bail, the upper extension of this 


Line-feed function lever selected 


Line-feed pusn bar lifted into path of function batl blade 


Function bail moves toward rear 


Line-feed push bar operates 


Line-feed bell crank rotates 


Line-feed vertical link moves down 


Line-feed lever operates 


Line-feed pawl engages line-feed ratchet 


Platen rotates 1 or 2 lines (depending on 
position of single-double line-feed lever) 


Backward movement of line-feed pawl operates check lever 


Line-feed check lever shaft rotates 


Line-feed check post and check screw positioned to prevent overtrave!l of olaten 


Line-feed detent roller rests between twa teeth 
on line-feed detent ratchet, holding platen properly centered 


Function lever bai 


returns to normal position 


Line-feed function lever moves back 


Upper extension of line-feed function lever strips 
line-feed pusn bar off function bail blade 


Line-feed mechanism returns to unoperated position 
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Fiugre 99. Sequence chart for line feed. 


99 


function lever will strip the line-feed push bar 
off the function-bail blade. 

(2) After each line feeding operation, a 
roller on the detent-lever (fig. 83) locates itself 
between two teeth on a detent ratchet, thus 
regulating the space between lines, and holding 
the platen firmly in position during each line of 
printing. A sequence chart for the line-feed 
function is shown in figure 99. 


96. Single-Double Line Feed 

a. DESCRIPTION AND PuRPOSE. The line-feed 
ratchet is attached to the left-hand end of the 
platen (fig. 97) and is designed for either single 
or double line-feed operation. Several saw-tooth 
notches on the ratchet are provided to receive 
the adjustable line-feed pawl. 


SIGNAL BELL HAMMER 
ARM EXTENSION 


SIGNAL BELL 
OPERATING LEVER 
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are provided. (See fig. 91.) The paper-straight- 
ener rod is used to guide the paper as it is 
unwound from the roll. It is also used as a 
slack rod to prevent the paper from tearing. 
The pressure rollers hold the paper firmly 
against the platen to prevent slippage while 
line feeding. 


98. Signal Bell 
a. DESCRIPTION AND PURPOSE. The signal: 


‘ bell mounted horizontally at the rear of the 


typing unit (fig. 100) is provided as an audible 
signal to attract the operator’s attention. It is 
connected to its associated function lever by 
means of levers and the bell hammer. The bell 


‘hammer will strike the signal bell once each 


time the related typing key is depressed on the 


SIGNAL BELL HAMMER 
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SIGNAL BELL HAMMER BACKSTOP 


SIGNAL BELL RESET BAR 
FUNCTION BAIL 


SIGNAL BELL FUNCTION 
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Figure 100. Signal bell mechanism. 


b. OPERATION. The single-double line-feed 
lever, in its lower position, allows the line-feed 
pawl to engage two teeth, causing the platen 
to turn a double line space. When the single- 
double line-feed lever is in its upper position, 
the line-feed pawl can engage only one tooth 
on the line-feed ratchet, which turns the platen 
a single line space. 


97. Paper Feeding 
To facilitate paper feeding, a paper-straight- 


ener rod and a series of platen pressure rollers 
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keyboard of any teletypewriter operating in 
the same circuit. 

b. OPERATION. (1) When the bell-function 
lever is selected, its extension (fig. 100) raises 
the bell-latch bar from its latch. This releases 
the bell-operating lever, which is rotated by 
the spring connected to it and strikes the bell- 
hammer arm extension causing it to throw the 
bell hammer against the bell. 

(2) The bell-reset bar and the bell-latch bar, 
both pivoting on the bell- -operating iever screw, 
are reset by the function bail as it returns to 
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its rear position and the blade engages the 
notch on the reset bar. A sequence chart for the 
signal bell function is shown in figure 101. 


Bell function lever selected 
(platen in figures position and sixth vane up) 


Bell tatch bar unlatcnes 
Bell operating tever rotates 
Bell nanmer strikes signal vel! 


Function bail resets bell reset bar and bell latch bar 
TL 53918S 
Figure 101. Sequence chart for signal bell. 


99. Mechanical Motor Stop 

a. DESCRIPTION AND PURPOSE. Mechanical 
motor stop is a functional operation of the 
teletypewriter. The motor-stop function lever 
(fig. 102) is selected when the STOP (upper 
case H) key lever is depressed. For a descrip- 
tion of the function lever see paragraph 85. 
This function not only stops the motor of the 
sending teletypewriter but will also automati- 
cally stop the motor of all teletypewriters op- 
erating in the same line signal circuit. All 
motors may be restarted by momentarily open- 
ing the line-signal circuit. 

b. MOTOR-STOP OPERATION. (1) When the 
motor-stop function lever is selected and moves 
forward, its lower-rear extension raises the 
motor-stop lever. This latches the inner motor- 
stop pawl onto the thick part of its latch on 
the armature extension. (See fig. 105.) 


MOTOR STOP FUNCTION LEVER 
OPERATE LEVER: 


SENOING -RECEUING HANDLE 
LATCA HANDLE 
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TREINSMTTNG GIST OR CONTACTS 
KEY BORED CONTKOL CONTACTS 
CONTACT LEVER 


Figure 102. Keyboard locking mechanism in unoperated position. 


(2) Simultaneously, the front extension of 
the motor-stop function lever closes the left- 
hand motor contacts, and as the rear extension 
of the motor-stop contact lever moves up, the 
front extension moves down against the tension 
of its spring. This opens the right-hand motor- 
stop contacts. 

(3) As both pairs of contacts are wired in 
multiple, the motor will not stop until the 
motor-stop function lever is returned to its 
normal position and the left-hand contacts open. 
These contacts hold the motor circuit closed 
until the receiving selector cam sleeve comes 
to rest, which insures the disengagement of the 
main shaft clutch before the motor stops. 

c. START MOTOR OPERATION. (1) To start the 
motors again, the line must be opened for a 
short interval by depressing the break lever. 
(See fig. 106.) This moves the upper contact 
extension against the line contact insulator. The 
line is opened, the selector armature extension 
is moved downward by the armature spring, 
and the upper end of the motor-stop lever, hav- 
ing moved forward a slight distance, is again 
stopped when its outer pawl catches the cut- 
away portion of the motor-stop pawl latch. 


(2) When the line signal circuit is closed 
again, the armature moves to its operated posi- 
tion, the outer motor-stop pawl unlatches the 
armature extension, and the motor-stop func- 
tion lever returns to its normal position. The 
extension on the lower portion of the motor- 
stop function lever, which has been holding the 
motor-stop contact lever away from the right- 
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Figure 108. Keyboard locking mechanism in operated position. 


hand motor-stsp contacts, will now permit the 
spring to move the front extension of the motor- 
stop lever upwards, closing the motor-stop con- 
tacts. 


d. KEYBOARD LOCKING OPERATION. When the 
motor-control function is operated, the forward 
end of the motor-stop function lever moves 
downward against the lower screw on the reset 
lever and closes the keyboard-control contacts, 
locking out the keyboard transmission. The re- 
set lever in turn moves the contact-operating 
lever as described in paragraph 101. 


ec. MOTOR-STOP RELEASE LEVER. The motor- 
stop release lever eliminates the possibility of 
the selector-cam sleeve coming to rest with the 
armature locking lever in the low part of its 
cam. (See fig. 105.) For example, immediately 
after the FIGS and H keys have been depressed 
and before the motor has stopped, if the line 
accidentally opens releasing the selector mag- 
net armature, the selector-cam sleeve should 
revolve beyond the stopping point, and it is 
possible that the armature locking lever might 
come to rest in an indent in its cam. If the 
cam stops in this position, the armature ex- 
tension is not free to respond to the next open 
line interval, making it impossible to operate 
the mechanical motor control. To avoid such a 
condition, a mechanism is arranged so that 
when the locking lever is in an indent in the 
locking cam, the motor-stop release lever is not 
permitted to Iatch onto the armature-extension 
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latch. This is done by means of the motor-stop 
release lever. When the locking lever is in an 
indent, it comes into contact with the release- 
lever stud which holds the eccentric at the upper 
end of the motor-stop release lever against the 
lower end of the outer motor-stop pawl, pre- 
venting the pawl from latching with the motor- 
stop pawl latch. Thus the motor stop cannot 
function and the motor continues to rotate until 
the selector cam is stopped from rotating by 
the stop lever, and the locking lever is on the 
long, high part of its cam. A sequence chart for 
the remote motor control function is shown in 
figure 104. 


100. Send-Receive-Break Key 

a. DESCRIPTION AND PuRPOSE. The send-re- 
ceive-break key is mounted on the front left- 
hand corner of the base and extends through a 
slot in the front of the cover. (See fig. 106.) 
The key has three positions: SEND, REC (re- 
ceive), and BREAK. With the key in the SEND 
position, sending and receiving are both pos- 
sible, while in the REC position only receiving 
is possible. The BREAK position is to send 
break signals to the distant operator or for 
starting teletypewriters equipped with mechani- 
cal motor control mechanism. The associated 
contacts and parts are discussed in paragraph 
99. 

b. MANUAL OPERATION. The send-receive- 
break key can be moved to the SEND or REC 
position by pushing the send-receive lever up 


Motor-stop function lever selected 


Lower rear extension of motor-stop 
function lever moves upward 


Motor-stop lever raises 
Rear extension of 


motor-stop contact 
lever moves up 


Inner motor-stop 
pawl engages 
motor-stop latch 


Front extension of 
motor-stop contact 
‘lever opens right-hand 
motor-stop contacts 


Front extension of motor-stop 
function lever moves downward 


Left-hand 
motor-stop 
contacts close 


Reset lever 
moves downward 


Contact operating 
lever closes keyboard 
control contacts 


Motor-stop function lever moves backward 


Front extension of motor-stop function lever moves upward 


Left-hand motor-stop contacts open 


Motor stops 


Operation of send-receive-break key to BREAK opens tine signal circuit 


Armature of selector magnet releases 


Inner motor—stop pawl disengages from motor-stop pawl latch 


Outer motor-stop pawl engages with motor-stop paw! latch 


Release ot send-receive-break key closes line 


Armature of selector magnet operates 


Outer motor-stop pawl disengages from motor-stop pawl latch 


Motor-stop lever returns to normal position 


Right-hand motar-stop contact closes 


Motor starts 
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Figure 104. Sequence chart for remote motor control. 


or down. The latch lever stops the key in the 
REC position when it is being moved down- 
ward. To send a break, push the latch lever, 
which releases the send-receive-break key and 
permits it to move into the BREAK position. 
When the pressure is removed, the key moves 
back into the REC position. 

c. MECHANICAL OPERATION. The SEND- 
REC-BREAK key is operated mechanically to 
the REC position by two successive depressions 
of the blank key, or if the line is opened for a 
time interval equivalent to at least two revolu- 


tions of the keyboard camshaft. The associated 
contacts and parts are discussed in paragraph 
101. 


101. Blank Function (Keyboard Locking 
Mechanism) 

a. DESCRIPTION AND PURPOSE. The keyboard 
locking mechanism is composed of a set of six 
contacts, the upper contact lever, lower con- 
tact lever, contact lever spring, send-receive- 
break levers, latch lever, and stop lever plate, 
all mounted on a bracket at the front left-hand 
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Figure 105. Mechanical motor-stop mechanism. 


KEYBOARD! SHORT CIRCUITING CONTACTS 


Al 4 
q 


X 


FIBRE INSULATOR’— CONTROL CONTACTS 


® 


corner of the base. The SEND-REC-BREAK 
key is operated mechanically to the REC posi- 
tion by two successive depressions of the blank 
key, closing the keyboard control contacts, and 
short-circuiting the sending contacts of all tele- 
typewriters on the circuit. Sending by any key- 
board is impossible until the send-receive-break 
key of that teletypewriter is restored by hand 
to the SEND position. The procedure above also 
serves as a break-in feature, permitting a re- 
ceiving operator to stop a transmission from 
a distant station whether the message is coming 
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Figure 106. SEND-REC-BREAK key. 


from an automatic tape transmitter or a hand- 
operated keyboard. 

b. MECHANICAL OPERATION. (1) As the blank 
function lever moves forward after selection, 
its extension moves downward, carrying with 
it the left arm of the T-lever. 

(2) The left arm of the T-lever is moved 
downward, which also moves the reset lever 
and intermediate lever to the left. This places 
the lower end of the intermediate lever under 
the blank function lever extension, and it is 
held there by its spring, 


LEFT HAND MOTOR STOP CONTACT 
KEGET LEVER 


VENT HANO (IOXOR STOP CONWTALT 


BLAWK FUNCTION LEVER EXTENSION 
UNSHIET ON SPACE CUYOUT LEVER 
UNIVERSAL FUNEJION LEVER EXTEN S/0N ——— TESS 215 


Figure 107. Mechanical motor-stop contacts. 


Blank function lever selected 
Left arm of T-lever moves down 


Lower end of intermediate lever positioned 
below blank function-lever extension 


NOTE: The above actions make 
up the complete break function 
(two successive break selections). 


Blank function lever aanumeeiaeva “ae 7 

Intermediate lever operates | 

Reset lever rotates | 

Operating lever rotates | 

Keyboard control contacts close : | 

= Contact lever latches operating lever | 
Send-receive-break key moves to REC | 

ate Re | 
| 


Character selected 
Universal function lever operates 
Right arm of T-lever moves down 


Lower end of intermediate lever 
positioned out of path of 
blank function-lever extension 


NOTE: The above action takes 
place if one selection of 
blank is followed by a char- 
acter selection. 


TL53920S 


Figure 108. Sequence chart for blank function. 
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(8) As the function lever bail returns to its 
normal position the blank-function lever exten- 
sion moves upward, permitting the toe of the 
intermediate lever to be positioned below the 
blank-function lever extension, by the inter- 
mediate lever spring. 

(4) The blank key is again depressed and 
the blank-function lever extension again moves 
downward, carrying with it the intermediate 
lever. 

(5) As the intermediate lever moves down- 
ward, it moves the reset lever downward, which 
in turn moves the right arm of the operating 
lever downward and its upper arm to the right. 

(6) The movement of the upper arm of the 
operating lever to the right allows the keyboard 
control contacts to close by means of the tension 
in the contact spring, and at the same time 
releases the operating pawl whose spring moves 
the send-receive key to its lower position. 

(7) As the printing bail operating arm 
roller rides up onto the high part of the print- 
ing bail cam, the function-lever bail is moved 
upward, which causes the function-lever bail 
roller to engage the cam surface of the rear 
arm of the blank-function lever, moving the 
blank-function lever out of engagement with 
the vanes. Thus, the blank-function lever is re- 
turned to its normal position and the operation 
of the blank function has been completed. A 
sequence chart for the blank function is shown 
in figure 108. 

c. MANUAL OPERATION. The keyboard mech- 
anism may be locked out by operating the 
SEND-REC-BREAK key by hand to the REG 
position. The sending circuit is shorted out as 
described in a above. 


102. Polar-Neutral Key (Printer TG-7—A Only) 


a. DESCRIPTION AND PuRPOSE. The polar- 
neutral key provided on the keyboard furnished 
with Printer TG-7-A is a two-position key 
mounted on top of the keyboard at the left of 
the transmitting contact assembly. (See fig. 4.) 
It is designed to change from polar operation 
to neutral operation or vice versa by operating 
the key when Printer TG—7—A is wired for use 
with an internal polar relay. 

Note. Printer TG—7-A is equipped with a relay 
mounting bracket which, in normal operation, is not 
completely wired into the internal circuits. See the 
wiring diagram for Printer TG-7-A for the changes 
necessary to permit use of an internal line relay. 
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b. OPERATION. When an internal line relay is 
used and the polar-neutral key is in the neutral 
(pulled-out) position, the circuit is closed 
through the bias (2-7) winding of the polar 
relay. Placing the key in the polar (pushed-in) 
position opens the circuit through the bias 
(2-7) winding. 


103. Ribbon Lock-out 


The ribbon lock-out (fig. 84) is for locking the 
ribbon below the printing line when stencils 
are to be cut. When the ribbon lock-out bar is 
moved inward manually it engages the ribbon- 
oscillator extension, holding the oscillator as- 
sembly in the lower position, with the ribbon 
below the printing line, to allow the type bar 
pallets to strike directly against the stencil and 
makes an impression on the stencil material. 


Section Xl. TEST EQUIPMENT 


104. Test Sets 


a. GENERAL. Any of the commonly used volt- 
ohm-milliammeters are satisfactory for testing 
the current flow in, and continuity, insulation 
er resistance of the electrical circuits in the 
teletypewriter. The subparagraphs below give 
a brief description and the purpose of the test 
sets most frequently used by teletypewriter re- 
pairmen. 

b. Test SeT TS-2/TG. Test Set TS-2/TG 
(fig. 109) is a portable motor-driven unit ar- 
ranged to transmit normal or distorted signals 
for testing teletypewriter circuits and checking 
the efficiency of start-stop selector units on tele- 
typewriters. It sets up two types of distortion, 
marking or spacing bias, and marking or spac- 
ing end distortion. Any one of four test signals: 


_R, Y, SPACE, or a test message, may be trans- 


mitted continuously by the test set. For a de- 
tailed description of this test set, see TM 
11-2208. 

ce. DISTORTION TEST SET TS-383/GG. Distor- 
tion Test Set TS-883/GG (fig. 110) is a motor- 
driven unit normally used in the larger repair 
shops. In addition to the characters and func- 
tions transmitted by Test Set TS-2/TG, Dis- 
tortion Test Set TS—383/GG will transmit the 
Y, T, O, M, V, and LETTERS characters and 
functions. These transmissions are sent either 
undistorted or with a controlled degree of dis- 
tortion up to approximately 100 percent. Dis- 


DISTORTION KNOB. 


Figure 109. Test Set TS-2/TG with chest cover open. 


tortion Test Set TS-383/GG is also designed 
to receive and analyze distortion in the trans- 
mitting circuit of a teletypewriter. See TM 
11-2217 for a complete description of this test 
set. 

d. MULTIMETER TS-880/U. Multimeter TS- 
380/U (Signal Corps stock No. 3F7127) (fig. 
111) is a small portable volt-ohm-milliammeter 
designed for the measurement of a-c and d-c 
voltage, d-c current, and resistance. Figure 111 
shows the Multimeter TS-380/U which is typi- 
eal of the many different meters supplied with 
various tool equipments. 

e. TEST UNIT I-236. Test Unit I-236 (fig. 
112) is designed to check the continuity of tele- 
typewriter circuits, to differentiate between a-c 


and d-c voltages, to check fuses, and to test 
capacitors. See TM 11-2056 for a complete 
description of this test unit. 


105. Additional Tools 

a. GENERAL. The detailed repair instructions 
in section XIII refer to the use of certain tools 
which are not furnished as part of Tool Equip- 
ment TE-—50. These additional tools, or their 
equivalents, are usually available in higher 
echelon maintenance kits intended for use 
where extensive teletypewriter repairs are 
completed. In some instances where the tools 
are not available, suitable substitutes may be 
improvised. See paragraph 37 and figure 52 for 
a complete listing and illustration of tools fur- 
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Figure 110. Distortion Test Set T'S-383/GG. 
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Figure 111, Multimeter TS-380/U. 
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Figure 112. Top view of Test Unit I-236, 


nished in Tool Equipment TE-50. The addi- 
tional tools are listed in b below. 

b. List oF ADDITIONAL TOOLS. Figure 113 il- 
lustrates the bearing puller which is included 
among the additional tools referred to in the 
test and repair instructions. The Signal Corps 
stock numbers of the tools are listed in the table 
below. 


Signal 
Corps Name of tool Description 
stock 

No. 

4784020 | Bearing puller_-.------ Designed for removing all types of tele- 
typewriter motor armature bearings. 

6R46290 | Undereutter, mica__.-- Designed for cutting commutator seg- 

| ments. 

474803 | Hand wheel__--------- Metal wheel approximately 2” in diam- 
eter with extension which screws onto 
right end of main shaft. 

§R4774-6 | Pliers, short-nose__---- Heavy, 6” long, 1’’ wide; general use. 


c. DRILLS, TAPS, Dies, CLAMPS, ETC. A set 
of various sizes of drills (carbon or high-speed 
steel) and either a hand drill or an electrical 
drill should be available for making new parts 
or reworking old parts. A set of taps and dies 
for several common sizes of screws and bolts 
should also be available. Clamps may be any 
type of suitable size. 


d. WELDING AND BRAZING EQUIPMENT. In 
emergencies, many broken parts may be welded 
or brazed. However, this procedure is very dif- 
ficult and should be performed only by person- 
nel thoroughly skilled in welding and brazing 
techniques. 


Caution: Welded or brazed parts must be 
properly aligned and free of excessive build-ups 
which would reduce clearances below the mini- 
mum requirements. 
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TL 54475-S 


Figure 113. Bearing puller. 


Section XIl. TROUBLE SHOOTING 


106. Introduction to Trouble Shooting 

a. GENERAL. There are several factors to con- 
sider before proceeding with the actual locating 
of trouble. No definite rules can be laid down 
as to the exact procedure to be followed because 
of wide variations in the experience of the per- 
sonnel working with the equipment. The in- 
formation and trouble-analysis charts in this 
section are intended to provide both a step- 
by-step procedure for the inexperienced and a 
ready reference for the experienced trouble 
shooter. In all cases, the origin of the trouble 
report or the manner in which the trouble was 
detected will determine the procedure to be fol- 
lowed, 

b. SOURCE OF TROUBLE REPORTS. Figure 114 
is an example of a typical trouble record. Trou- 
bles reported may be divided into two classes: 

(1) Troubles that are reported in such a 
manner that they may be due either to a fail- 
ure of the teletypewriter or a failure in other 
equipment or connecting facilities. In some 
cases, these troubles may be intermittent and re- 


TELETYPEWRITER TROUBLE RECORD 


SERIAL MUMBERS 
85784 63528 101264 


61764 
BASE KEYBOARD MOTOR UNIT TYPING UNIT 


TROUBLE REPORTED DISPOSITION 
MOTOR FAILS TO START.| REPLACED HOTOR FUSE 


READJUSTED PAPER 
PAPER TEARS. GUIDE. 


PRINTS INCORRECT 
LETTERS AT TIMES. 


TIGHTENED SCREW IN 
RANGE-FIMDER 
ASSEMBLY. 


TL $3943-S 
Figure 114. Typical trouble record. 
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quire extensive routine checks of all equipment 
and facilities before they can be definitely lo- 
cated. The substitution of teletypewriters o: 
units known to be in good condition is fre- 
quently the fastest method of proving which 
part of the circuit is the source of the intermit- 
tent trouble. 

(2) Troubles which are readily apparent or 
which are definitely identified by a trouble re- 
port as being located in a particular part or 
unit, 

c. TROUBLES DETECTED BY INSPECTION. Trou- 
ble found during routine check of the equip- 
ment or while inspecting the equipment during 
a major overhaul will usually be definite in 
nature, In some cases, however, these troubles 
may require detailed analysis using special test- 
ing equipment discussed in section XI. 

d. TROUBLE ANALYSIS. Thorough knowledge 
of the sequence of operation for each function- 
ing element in the teletypewriter is of funda- 
mental importance in analyzing trouble. The 
trouble shooter must be able to prove quickly 
whether trouble is in a particular assembly or 
in other parts of the teletypewriter. The ap- 
pearance of a particular operating failure may 
immediately indicate the exact location of the 
faulty adjustment or the damage; if not, it will 
be necessary to determine with exactness these 
functions which are operating properly and 
those which are failing to do so. 

e. PROCESS OF ELIMINATION. By determining 
which of the transmitting, receiving, and com- 
mon functions of the teletypewriter do and 
which do not operate properly, the trouble 
shooter will eliminate the possibility of wast- 
ing considerable time and effort. The trouble- 
analysis chart listing the most commonly ob- 
served faults is of considerable assistance in 
determining the best sequence and testing pro- 
cedure for a particular condition. By sending 
to and receiving from a second teletypewriter, 
the trouble is proved to be in either the trans- 
mitting, receiving, or common functions. A local 
or dummy testing circuit can also be used when 
a second teletypewriter is not readily avail- 
able. When a definite observed fault has been 
found, see paragraph 107, for the related list 
of indicated conditions and select the items 
that would logically be the cause of the fault. 

f. LOCALIZING TROUBLE. When it has been 
determined either by observation or testing 
which of the units or functions are causing 


the trouble the next step is to isolate or localize 
the trouble in a particular electrical circuit or 
mechanical element. The trouble-analysis charts 
listed in paragraph 107 provide reference data 


107. List of Trouble Conditions for Printer 


for both electrical and mechanical failures. In- 
formation on the best procedures for locating 
the more common troubles are furnished in 
paragraphs 126 and 138. 


Teletypewriter operates correctly except: 


TG-7-A and Teletypewriters TG-7—B 


and TG-3 7-B Para- Chart Condition 
a graph 
Para- | Chart Condition Observed fault 
graph 118 Ke oe we es 
AYO} } aa» » eee arse scoot 
108 (A Ree ae ene Fails to start. 120 11 Rall | Ss A eee 
109 B Starts: ...-. f= Runs open. 
110 C Runs closed_....| Cannot send. 121 IN 4). 2 sea eeeenen 
1 dD Runs closed.__..| Cannot receive. 
112 1D Leeds Pee en ee ae Range finder has poor range. 122 Oo. 
113 I _| Serambled letters or occasional errors. 123 P 
114 G Fails to shift or unshift, 
115 H Prints.....----.- Fails to line feed properly. 124 QW Venccsae 
116 I Prints..------.... Pails to space properly. 
117 7 Privitt-= — 2-3. Fails to carriage return properly, 125 1 A | ee, eee ena 


Observed fault 


Ribbon remains motionless or does not 
oscillate, 

Ribbon does not reverse. 

| Bell does not operate. 
correctly.) 

Letter S does not print (signal bell oper- 
ates with platen in letters position). 

Motor stop fails to operate. 

.| More or less than 72 characters per line 
or margins uneven. 

Margin bell does not operate on 66th 
character. 

Teletypewriter emits grinding noise. 


(Letter S prints 


108. Trouble-Analysis Chart A—Teletypewriter Fails To Start 


Reference data 


Tem Items to Ls anepestad Possible trouble Corrective action F 
No. or checked Detailed Repairs ‘havunemante 
| function 
1 | Power souree__.---.---| Open, low voltage, | Use another power | 
poor voltage regu- source. 
lation. 
2 | Fuse, motor ekt__._-.- Fuse open or missing. MBE S with good 
use. | 
3 | Motor-stop contacts_._| Open er dirty~-.~---- Clean, check tension | Par. 199_.-.-|_------------ Par. 247. 
and continuity. 
4 | Motor-stop mechanism_| Contacts do not close_| Adjust------------.- 1 EPSS ak tags, pel eal een | Par, 239. 
5 | Governor contacts_.__- Open, dirty or burned | Clean or replace and | Par. 59__.-_.. Par. 152_-_~- | Par. 382. 
away. adjust. 
6 | Base eontacts_- ~~ ~~~ - Open contacts be- | Clean and adjust cont. |----~---------|------------- Par. 367. 
tween base and typ- 
ing unit. 
7 | Motor (internal) - ~~ — ~~ Open windings, poor | Replace brushes or | Par, 58_.-..-| Par. 153__..- Par. 383. 
brushes. motor. 
8.0) Vianishatt-=— == ee | Clutches dry, or bear- Locate and correct | Par. 60_-....| Par. 172, 173. 
' ings frozen tight. trouble in typing 


| 


unit. 


Note. See figures 115 to 119 inclusive, for schematic diagrams cf the teletypewriters, 


pil 


109. Trouble-Analysis Chart B—Motor Starts but Teletypewriter Runs Open 


Item 


~I 


110. Trouble-Analysis Chart C—Teletypewriter Runs Closed but Cannot Send 


Items to be inspected 
or checked 


Possible trouble 


| 


Corrective action | 


| 


External circuits. 
a. Line to outside. ___- 
b. D-c voltage source _- 


Cy oinenunite es ass 2 


d, Signat turn-over___- 

Witinge oo. see era 

Selector magnet circuit 
circuit. 

Selector trip-off eecen- 
tric screw. 

Main-shaft clutch 


throw-out lever. 
Base contacts__.._---- 


Keyboard transmitter | 


Line open or shorted __) 


No voltage, ‘voltage 
low, or wrong pol- 
arity. 

Jacks dirty, or line 
fuse blown, or open 
wiring. Switches in 
wrong position. 

_Space received instead 
of mark. 

Damaged or exces- 
sively oil soaked. 

Circuit open or shorted 


Circuit open___...--- 


Operates __ trip-latch 
when armature is 
in mark position. 

Loose spring. ..___--- 


| Contacts dirty or open 


Inform wire chief. 
Replace fuse, or re- 
verse polarity. 


Replace fuse, correct 
switch positions, or 
replace unit. 


Reverse line leads if 
on polar operation. 
Repair or replace, 


Check back from re- 
ceiving plug. 

Check back from 
black SEND plug. 

Adiust==—<-+ seseoss 


UNCON I=) te Meenas Soa 


Cleansandiadiisho== 32) --.=— 2. See |e eee 


Reference data 


Detailed 
function 


TM 11-359__ 


See TM 11- 
2005. 


Repairs Adjustments 


TM 11-359. 


Par. 367. 
Par. 366 
Par. 252, 


Par, 218, 219, 
Par. 367. 


1 | SEND-REC-BREAK | Key in receive posi- | Move key to SEND | Par. 100_____]_.-...----__- Par. 368-373. 
key. tion. position. 
2-| Transmitter contacts | Contacts or wiring | Locate and remove | Par. 131____- Par. 169_._.- Par. 346, 347. 
and wiring. shorted, short circuit. 
3 | Transmitter plug__-__- Plug shorted._____.-- Remove short or re- | Par. 181____- 
place plug. 
4 | Trip-off pawl eccentric | Trip-off pawl does not | Readjust eccentric | Par. 64..-___].....--.--__- Par. 357. 
screw. (keyboard). engage intermediate screw. 
pawl. 
5 | Trip-off pawl spring-..-| Spring weak or broken | Readjust or replace | Par. 64_____.|.------.----- Par. 359. 
spring. 
6 | External connections_..| Send jack shorted, or | Check operation with | TM 11-359_- 
defective relay in another Line Unit 
pene Unit BE-77- BE-77-( ). 
(oth, | 
111. Trouble-Analysis Chart D—Teletypewriter Runs Closed but Cannot Receive 
1 | External equipment-_-_-| Improper relay ad- | See TM on external | TM 11-359. mal 
justment. Improper equipment. i 
switch positions. 
2] Selector armature | Spring loose or | Adjust or replace__._-|-------_-_-_-|_----------_- Par. 235. 
spring. broken. 
2 | Selector armature_____- Armature pivots bind- | Loosen and adjust_---| Par. 71_....-|------------- Par. 233. 
ing. 
4 | Selector trip-off eccen- | Does not operate trip- | Adjust----..-------- Bars (lessees | Pete eae Par. 252. 
tric screw. latch plunger. 
5 | Main-shaft clutch | Not operated by sixth | Adjust-......._--~-- Par Ossoss|soteaceee a= Par. 218, 219. 
throw-out lever. cam of selector 
cams. 
G)) Vanese.cues sc oesse se Vanes stuck in LTRS | Adjust clearances-_---- Pars (eR Oes |e oe eaters Par, 228. 


or FIGS position. 


Bell cranks not on | 


vanes properly. 


Note. See figures 115 to 119 inclusive, for schematic diagrams of the teletypewriters. 
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Trouble-Analysis Chart E—Teletypewriter Prints but Range Finder Has Poor Range 


Reference data 


i Tse aire amepnotcd Possible trouble Corrective action peaad 
> Mec 
fanaeion 

fl sMiGtOr.- ose Speed ineorrect_.--- ~~ Adjust. swith) ctuhing |.-2-=.=2s-222 

| — fork. 

2 | Motor governor. ----- Governor contacts | Clean or replace. -_- Parvo 9eenn 

burned. 

3. | Line‘current-..-.._..- Too low or too high__| Adjust to 60 ma or | TM 11-889. 

use line relay and 
adjust bias. 

4 | Selector armature | Improper tension__-_- A Usts ss comemn aoe Rarndleisa 
spring. 

5 Selector armature | Too tight_....-...-- NOTUSB Ep sere ciemcns are pie 

| _ pivots. 

6 | Binding of swords, T- | Adjustments too tight, | Clean and adjust_ ---- Rate (lsssas 
levers, vanes, bell wrong lubricant, or Pars ikeacews 
cranks, or code bars. dirt in moving parts. Har jS08es- 26 

7 | Bell cranks_-_-_- ea oe Improper adjustment-| Readjust-_-.-.------ Par. 77, 85 _- 

8 } Selector cam sleeve_.._| Worn_-------------- Replace.8-9=325 oo Rar (lss- = 

9 | Teletypewriter at other | Teletypewriter slow | Request check motor 
end of circuit. or fast. speed. 

10 |Seleetor mechanism_.._.) Improper adjustment_| Make complete ad-.| Par, 71_----- 
justment. 


Repairs 


Par 148 se. 
Par; 160-2-=2 


Adjustments 


Par. 26. 


Par. 382. 


Par. 
Par. 
Par. ¢ 
Par. 


Par. 231-238, 
249-253. 


Trouble-Analysis Chart F—Teletypewriter Prints but Scrambles Letters or Prints Occasional 


Errors 


Line current 


Range finder assembly | 


Keyboard sending con- 
tacts. 

Motor speed 
a. Too high, 


b. Too low. 


See also chart E. Items 
1 to 10 inclusive. 


Too low or too high_-| 


Improper setting _ — ~~~ 


Contacts are or im- 
properly adjusted, 
Shorted governor con- 

tacts, or governor 

adjustment. 
Governor adjustment. 

Contacts burned. 


Excessive main-shaft 
friction clutch drag. 


Adjust to 60 ma or 


adjust line relay 
bias if using receive 
relay. 


Adjust to center of 
operating limits. 
Clean and adjust. ---- 


Adjust speed with 
tuning fork. 
Adjust speed with 


tuning fork. 

Clean or replace. Lub- 
ricate main-shaft 
gears, and clutches. 


Trouble-Analysis Chart G—Teletypewriter Prints but Fai 


Figures and letters 
stop-screws. 
Shift detent..-........ 


Function bail spring - ~~ 

Shift link turnbuckle___ 

Letters and figures 
function levers. 


Function bail blade____ 


TM 11-859_- 


Improper adjustment 


Detent spring too 
strong. 

Spring too weak__._-- 

Turnbuckle loose __--- 

Improper spring ten- 
sion, or spring 
broken. 

Blade broken or | 
chipped. | 


Adjust oo seos 5 oe Seas 
AQWSti= shoe secs e=e 
Adjust tension 


Adjust turnbuckle ___ 
Adjust, or replace 


Replace 


Note. See figures 115 to 119 inclusive, for schematic diagrams of the teletypewriters. 


Par. 90, 91 
Par. 90, 91 


Par. 90, 91 


Par. 160___-- | 


Par. 172, 173 


Is To Shift or Unshitt 


| Par. 
Par. 


249-252. 
346, 347. 
Par. 
Par. 


Par. 


Par. 
Par. 
Par. 


Par. 
Par. 


256, 257. 
265, 


Par. 


$13 


115. Trouble-Analysis Chart H—Teletypewriter Prints but Fails To Line-Feed Properly 


Item | 


Items to be inspected 


Possible trouble 


Corrective action 


Reference data 


No. or checked r 
| teehee Repairs Adjustments 
uy ange double line-feed | Wrong adjustment____| Adjust____..________ Pars 06 Esashi tee: Par. 270, 271. 
detent. 
2 | Line-feed function lever | Spring broken or miss- | Replace......-------|-------__-__-|_---_-_...._. Par. 258. 
spring. ing. 
3 Taos Link turn- | Adjustment. ....___- Adjist=2. lioness EL Nag] eee ere co ea Par. 273. 
uckle. 
4 | Line-feed detent spring-| Missing or broken__..| Replace____________- Rape 06 tases | Se eee Aa Par. 275. 
5 | Line-feed detent_______ Adjustment_........- Adjust. 
6 | Pressure roller release | Wrong position or | Adjust_._........._.|.........__._]___....._____ Par. 282. 
cam, wrong adjustment. 
7 | Pressure roller springs_} Missing or broken....| Replace._......_..--|.-----__._..-]_._.__.._.__- Par. 283. 
8 | Line-feed check screw__| Adjustment__________ AGTUst=s ec Nee Bat On tenes See eee Par. 277. 
9 | Line-feed check lever__| Adjustment_____.____ AGlUBisoaseoet case se Pate Obes ca! |Ree eean Par. 279. 
10 | Line-feed check lever | Missing or broken._..| Replace, and adjust__|---.-..-.____|__-...--.___- Par. 280. 
spring. 
11 | Line-feed pawl spring..; Missing or broken..-.| Replace........._.__|_------_._.__]_.._.________ Par. 276. 
12 Function bail blade...) Blade chipped or | Replace...--_______- Pai COR eS | aes oa Par. 261. 
broken. 
116. Trouble-Analysis Chart |—Teletypewriter Prints but Fails To Space Properly 
1 | Space function ‘lever | Broken orgmissing..__| Replace.--.-.....___-|_.__-_.______|____._______- Par. 259. 
spring. ag 
2 | Spacing escapement Arm bent or screw | Replace and BO sires Panay Gas Soop sae ee oe Par. 291. 
paw! operating arm; missing. 
3 | Spacing rack__.__.___- Teeth missing, orrack | Replace__.__________ iE hie Ao ee ee eee ey ee ee Par. 317. 
broken. 
4 | Right margin adjusting | Improper adjustment_| Adjust______________ NEE TTA? one ae | |e, Seem aN | Par. 336. 
screw. 
5 | Carriage guide serew_-_| Screw binding_...-.—- BAU Beeson eee 1 eget cae (ae ee Par. 315. 
6 | Carriage support rollers | Rollers bind________- Adjistoreplacel =< 4) Wig Ol es. ee sae Par. 216. 
7 Shading lever stop | Adjustment_..._.-~_- CUBES: aes se Ste Pg OB rere | tae ene Par. 313. 
sracket, 
8 CarripRe pton lock- | Adjustment__....___- ACU saan ue tee cee < Pa ACO seen ||S2 2 aw Se Par. 304, 305. 
var lateh, 
9 | Left margin adjust- | Screw too far in-____- OVS ote Se eee RaniSOs a1 |! .22 eae Par. 335. 
ment screw. 
10 | Spacing stop-lever | Broken or mssing__._} Adjust._.__....--_-_|__-_-.---____|____________- | Par. 314. 
spring. 
117. Trouble-Analysis Chart J—Teletypewriter Prints but Fails To Carriage Return Properly 
1 | Carriage-return drum | Weak tension, un- | Tighten, engage, or re- | Par. 89--.-__|_-_.-___-___- Par. 320. 
spring, hooked, or broken, place. 
2) Carriage-return draw- | Unhooked or broken__| Adjust, or replace..._| Par. 89-_____ 
strap. 
3 | Carriage guide-screw.. Binding. _.__..-._-_- ATUSGs = oa eee (Nelo RE sl eae Par. 315. 
4 | Carriage-support roller | Rollers binding. _____- Inuipricate;- adjust or) Big: less 5.2 |2- eat Par. 316. 
| _ bearings. | _ replace. 
5 | Carriage-return func- | Missing or broken...-| Replace._.........--|_--------.--_|____-_......- Par. 309. 
tion-lever spring. 
6 | Carriage-return reset | Missing or broken._.-| Replace__....--...--|_------------|____._.-_.___- Par. 308. 
bar spring. 
7 | Carriage-return opera- | Missing, broken, or | Replace......_....--|..--.--..----|_--_-......-- Par, 310. 
ting-lever spring. weak. 
8 | Carriage-return latch- | Bent or rounded edge. | Repair or replace. Ad- | Par. 89__-.__|____________- Par. 302, 303 
bar latch. Adjustment, just. 
9 | Reset-bar spring______- Missin gon broken=ea* | Heplacne eno pean | fet eed eee ee ae Par, 308. 
10 | Carriage-return opera- | Stop does not allow | Adjust....----_-___- Rar S0sosa- |e a ce Par. 307. 
ting lever stop. lever to disengage | 
cluten. 
11 | Spacing-shaft lower | Improper clearance be-| Adjust..............,-------------|------------- Par. 221, 
bearing bracket ad- tween gears. 
justment. 
12 | Spacing-rack adjust- | Rack binding_______- ACIUShH es os bees es era eee ae | PAneee aon See eee Par. 3:17. 
ment, 
13 Function bail blade__--| Chipped or broken____| Replace_-_..--------- Par 66 eens |e eoctinae ca Par. 261 


Note. See figures 115 to 119 inclusive, for schematic diagrams 
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of the teletypewriters, 


a 


Gan) 


¢ 


118. Trouble-Analysis Chart K—Teletypewriter Prints but Ribbon Remains Motionless or Does 


| 


on 


Not Oscillate 


Items to be inspected 


Possible trouble 


Ve> 
Corrective \etion 


Reference data 


>. | 


springs. 


sion. 


ids | eager tps Repairs Adjustments 
| 
| Ribbon spool-shaft and | Gear setscrews loose | Adjust, tighten and re-] Par, 81_--~--|------------- Par. 196, 197. 
feed-shaft spur gears, or missing. Spur place missing parts, 
and vertical and hori- gears do not mesh, 
zontal feed-shaft 
bevel-gears. 
Vertical feed-shaft | Collar loose____--_--- Adjust collar for cor- | Par. 81_.----|------------- Par. 199. 
collar. rect spring compres- 
sion. 
Horizontal feed-shaft | Missing or improper | Replace, adjust-...... Par. 81------}------------- Par. 193. 
detent-spring. adjustment. 
Ribbons ssse eS S| No slug near end to | Replace r:bbon _-_--+-_|-------------|------------- Par. 25. 
operate ribbon-re- 
verse arm. | 
Ribbon-reverse shaft | Improper link position | Adjust -------------- Par 82222 5= eet fe oie ence Par. 202. 
link adjustment. 
Ribbon feed-pawl | Loose or missing. - --- Replace. cones an | coe eee ee Saree ecateee | Par. 190. 
spring. 
Ribbon oscillator-lever | Spring loose or broken_| Replace -- --~--------- PANY S38 S-c eae acon ewe noe ee Par. 207. 
spring. 
| Ribbon oscillator-lever- vont or caught in | Replace, adjust—-—.— ~~ Mame Roe a2 lees eee Par. 337. 
slot. 
Ribbon lock-out bar___| In locked-out position_| Change position—_- --- aT: ee eee en eet eect Par. 338. 
Ribbon spool. ~~~ ---- Wot seated onspool)| Adjusts. 22-228 |b eect | aa enna Par. 25. 
shaft and pin. 
Trouble-Analysis Chart L—Teletypewriter Prints but Ribbon Does Not Reverse 
Ribbon reversing eye- | Missing or too near | Replace ribbon__-----|~-~----------|------------- Par. 25. 
lets. ribbon end. 
Ribbon feed-shaft de- | Spring adjustment_--.| Adjust. -.----------- 1 OP OLAS RR Ce fae ee ae Par. 193. 
tent spring. 
Vertical ribbon-feed | Collar loose... ..~~--- Adjust and tighten. _.| Par. 81-.----|----------+-- | Par. 199. 
shaft collar. 
Ribbon-reverse link...-} Improper angular ad- | Adjust and tighten... Par, 82-_--.- ------------- Par. 202. 
justment. 
Ribbon-reverse pawl | Missing or broken.-.-| Replace and check ten-| Par, 82.---~- ------------- Par. 203. 


Trouble-Analysis Chart M—Teletypewriter Prints but Bell Does not Operate (Letter "S" 


Prints Correctly) 


mI ome 


spring. 
Bixthivanes. 255-2542 


Funetion-bail blade__ -- 

Bell hammer arm_-_---- 

Bell operating-lever 
spring. 

Bell reset-bar spring. -- 

Bell hammer backstop 

Signal bell lateh bar--- 


Bell function-lever | 


Missing or broken_ _-- 


Vane binds or connec- 
ting links missing or 
broken. 

Missing or broken ___- 

Arm binds at pivots_- 

Missing or broken --- 


| Missing or broken_ --- 

Adjustment___- ~~ ~~ -- 

Bar worn, or latch ad- 
justment. 


121. Trouble-Analysis Chart N—Teletypewriter Prints but Letter 


Replace --o-ce-t=5 


Adjust, or replace de- | 


fective parts. 


RGD ACE: case eh ae 
Adjust pivots--~-~~~- 
REPlAChi este setane 


Raplaceh<25. Sent 
ANIOSGE Ste oe eee 
Replace, acdjust—- ~~~ - 


oa eee 


ROR = enemas 
Fi eee ee Le RE 


Par. 301. 


Par. 227. 


Par. 261. 


Par. 299. 
300. 
298. 
291. 


Par. 
Par. 
Par. 


Bell Operates when Platen Is in Letters Position 


1 


2 
3 
4 


Sixthvyanetes= 22. 2<2 


Signal bell function 
| lever. 


Bell lateh-bar latch____- 
| Bell lateh bar-..------ 


Vane is binding. Vane 
extension out of ad- 
justment or broken. 

Broken or chipped at 
sixth vane. 

| Missing, bent or bro- 
ken. 

Defective 


"S" Does not Print and Signal 


Replaicesucsccesoscud 
Re pIACe. — ss sete ee 


Replace. -2==.2esse2 


Note. See figures 115 to 119 inclusive, for schematic diagrams 


of the teletypewriters, 
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Trouble-Analysis Chart O—Teletypewriter Prints but Motor Stop Fails'To Operate 


Reference data 
mane tvemaadte 6 kag pected, Possible trouble Corrective nection 5 | 
Heuuiled Repairs Adjustments 
1 | Sixth vane__..........| Binds or does not ACTS ieee ah eee ee eet aD OZone wl) ee oT Par. 227. 
| operate. 
2 | Motor-stop lever | Bracket loose________ AG Det peers Sages at fee Bea reKQOE eck oe ere oe Par. 240. 
bracket. 
3 | Motor-stop pawl spring | Missing or broken____] Replace..____.._____ Pars 002 =| nee roe Par. 245. 
4 | Motor-stop pawl back- | Adjustment..._.____- AC Shc oe eae PET OU eo | ae ee eee Par. 243. 
stop. 
5 | Motor-stop pawl back- | Binds stop pawls----- AdIUste tora soso te Jers OO yok | eee ere te | Par. 242, 
stop screw. 
6 | Motor-stop lever eccen- | Adjustment_________- NCUA Sse nee WansQ0-7 2) = 2 |oe esas S Par. 241, 
tric. 
7 | Motor-stoprelease | Eecentrie adjustment. A CT URt= eo nee ee JEAN oes]! Yate opea Seen seo i Par. 244. 
lever. 
8 | Contact spring... _ Incorrect tension or | Adjust contact clear- |_...._-______|_____________| Par. 247, 
contact clearance. | ance or tension. 
9 | Motor-stop contacts___| Contacts fused , | Open motor-stop con- | Par. 99_.____]__..__.___.__ Par. 327, 328 
shorted internally, tacts, locate and 
oreffeective y clear shorts. 
shorted by wiring. 
10 | Motor-stop function | Tension adjust. Spring ACIUSHON TED acd seek eee eee |e nel ey Par. 247. 
lever spring. missing or broken. 
11 | Heavy motor-stop con- | Adjustment..-______- Bend=to\proper ‘clears |... -2-. 2-2-2. Sense Par. 327, 328. 
tact springs. ance. : 
12 | lunetion bail blade____| Chipped or broken___- IR) 0) cy Vers eee eee ama PATS OOS oa (22 eee Par. 261. 
123. Trouble-Analysis Chart P—Teletypewriter Prints More or Less than 72 Characters per Line, 
or Margins Are Uneven 
1 | Left margin adjusting | Serew loose or missing. Tighten or replace. | Par. 89...___|_....2.....__ Par. 335. 
screw, Adjust in or out 
until left margin is | 
even. 
2 | Right margin adjusting | Adjustment or wrong | Adjust for 72 charac- | Par. 70..-.-_|---....____.- Par. 336. 
screw. position. ters per line. Adjust 
for even right mar- 
| gin, : 
3 Right margin detent | Loose or missing--_ ~~ Rep nce =e ee ons! EL ard) ee al (Re ens ve Pe Par. 209. 
spring. | 
4 Carriage-return spring_ Incorrect spring ten- | Adjust.__.._.._.___- Pat BOLE an EE  eee ee Par. 320. 
sion. 
65) ash potssste sess oe Vent screw adjust- | Adjust, lubriecate____- Pare SOc er |h eeeeee sd Par. 343. 
ment. Piston bind- 
ing. 
6 | Spacing stop lever____- Binds: 2. ses cease Lubricate, adjust___.- eed: Vatscy( At eee rape eae ee oe Par. 313, 314, 
124. Trouble-Analysis Chart @—Teletypewriter Prints but Margin Bell Fails To Operate on 66th 
Character 
1 | Bell hammer spring..--| Missing or broken___.| Replace____-_______- Par SUS poo| ==: o> sae ees Par. 294. 
2 | Margin-bell cam______- Adjustment_.___.___- NO TOSt eae ee ee LENE (Ve eee Ee ie De Par. 340. 
3 | Margin-bell pawl spring | Missing or broken.__.| Replace____________- Barr 80222 =. 5 |S ieee Par. 209. 
4 | Margin-bell pawl_____- Binding or missing._-_| Adjust or replace____- | Par. 80. 
5 | Bell hammer arm shaft_| Binding.__-____ PTE ee Veg WHS) aa ae been ns ce NE Par. 293, 
125. Trouble-Analysis Chart R—Teletypewriter Prints but Emits Grinding Noise 
1 | Typing unit mounting | Serews loose_____.__- ciphigneessesee ao Par. 19. 
serews. ; 
2 | Main-shaft bearings..__| Bearings broken or Replace and lubricate_ 
burned. 
3 | Motor-mount adjusting | Improper drive gear | Adjust-........--___|_______...__|....... Par. 331. 
screws. ~ clearance. 
4) Transmitting shaft____- Fiber gear worn or | Replace worn parts...| Par. 61_---__|___._________ Par. 349. 
bearings worn. 
6 | Transmitter clutch | Clutch clearance_.__- AC Usha e ho se ae! Ar OEE oe || Soke ser ees Par. 350. 
throw-out lever. p 
6 | Main-shaft clutch | Improper clutch clear- | Adjust----.-________ PPAR pian | oN ee Par. 218. 


| 


throw-out lever. 


ance. 
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Note. See figures 115 to 119 inclusive, for schematic diagrams of the teletypewriters. 


126. Localization of Electrical Troubles 

a. GENERAL. Electrical circuits in the tele- 
typewriter are provided with connecting ter- 
minals at points where it will be necessary to 
connect or disconnect circuits or units. Do not 
disturb the wiring any more than necessary in 
testing and inspection. The majority of elec- 
trical troubles will be found at contacts in 
switches and jacks or where the insulation on 
wire or between metal parts has been damaged. 
The repairman must be familiar with the use 
of schematic and wiring diagrams and must 
use them while making point-to-point checks 
of the teletypewriter circuits until the fault is 
located. Schematic wiring diagrams of external 
equipment to which the teletypewriter is con- 
nected will furnish information which will be 
of great assistance to the repairman in setting 
up circuits for testing and localizing the tele- 
typewriter trouble. Detailed procedure for 
localizing electrical troubles are furnished in 
paragraph 128 for the power circuit and in 
paragraphs 129, 130, and 131 for the signal 
circuits. 

b. TESTING PROCEDURE. The actual procedure 
for locating electrical troubles will vary, de- 
pending on whether the work is being done by 
lower echelons using Test Unit I-286 or by 
higher echelons where more accurate testing 
equipment may be available. The basic princi- 
ples remain the same for any given trouble but 
certain troubles such as part of a resistor 
shorted out or small variations in voltage cannot 
be accurately tested with Test Unit I-236. All of 
the more common troubles can be located with 
this test unit and the information in paragraph 
127 and following paragraphs is arranged to 
start with the use of Test Unit I-236 and then 
give additional information for use by higher 
echelons involved in major overhauls of the 
equipment. When available, a milliammeter or 
e voltohmmeter may be used to indicate the 
location of electrical trouble. 


c. TESTING CAPACITORS. Three possible trou- 
ble conditions that may occur in capacitors in 
the power and signal circuits are opens, shorts, 
and leakage (leakage is flow of current through 
a partially shorted capacitor). Detailed instruc- 
tions for the use of Test Unit I-236 for testing 
capacitors are furnished in TM 11-2056. Two 
alternate testing methods are the spark test 
described in (1), (2), and (8) below, and the 
ohmmeter method described in (4) below. 


Caution: Be extremely careful to avoid per- 
sonal injury from shock when handling charged 
capacitors or leads connected to power supplies 
that are in operation. 


(1) When Test Unit I-236 is not available, 
capacitors may be tested by the spark test. In 
the spark test the capacitor is charged and then 
discharged by shorting the capacitor terminals 
with a screw driver and observing any spark 
that occurs or by connecting the terminals of 
the capacitor to a telephone headset or test re- 


_ceiver and listening for any click that occurs. 


Instructions for making the spark test are given 
in (2) and (8) below: 

(2) For capacitors with a value of 0.1 mf 
or greater, disconnect the capacitor leads from 
the equipment and connect to a d-c power 
source of 90 volts or higher by means of suit- 
able insulated test leads. After the capacitor 
has been connected to the d-c power source for 
a few moments, remove one of the test clips 
from the power supply; ALSO, REMOVE THE 
OTHER END OF THE SAME TEST LEAD 
FROM THE CAPACITOR before turning off © 
the power supply to prevent shorting the ca- 
pacitor either through the bleeder resistor in 
the power supply or by accidentally shorting 
the leads. After giving the capacitor a charge, 
wait for 1 to 114 minutes and then short-circuit 
the capacitor terminals with a screw driver. A 
spark should be seen if the capacitor is in good 
condition. If the capacitor is open, or partially 
or completely shorted, no spark will be seen. 

(3) For capacitors with a value less than 
0.1 mf, disconnect the capacitor leads from the 
equipment and charge as in (2) above. Wait 
30 to 40 seconds after disconnecting the capaci- 
tor from the charging power supply and then 
connect the tips of a telephone headset or a 
test receiver across the terminals of the capaci- 
tor. A click should be heard in the receiver if 
the capacitor is in good condition. If the capaci- 
tor is open, or partially or completely shorted, 
no click will be heard. Be careful not to touch 
the bare metal on the tips of the headset cord 
when making this test. 


(4) The ohmmeter method generally may be 
used to test capacitors having a value of 0.01 
mf or more. When a good capacitor of sufficient 
size is connected to an ohmmeter, the needle 
will kick up-scale and then show open circuit. 
If the needle does not kick, the capacitor is 
open, A shorted capacitor gives a steady meter 
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reading somewhere between zero and infinity, 
depending upon the resistance of the short. 


d. TESTING RESISTORS AND CHECKING CIR- 
CUIT CONTINUITY. Resistors may be tested and 
circuit continuity may be checked with Test 
Unit 1-236 (par. 127) or with an ohmmeter. 
Before measuring resistance or making con- 
tinuity tests with any instrument that fur- 
nishes its own testing battery, completely dis- 
connect the teletypewriter from external power 
and signal circuits, since false measurements 
may result and there is danger of damaging 
the measuring instrument. In most cases, re- 
sistances may be measured and cireuit continu- 
ity checked without disconnecting any of the 
circuit elements. However, parts of circuits 
that are connected in parallel must be isolated 
before accurate tests or checks may be made. 
Connect individual circuits to the proper power 
supply for making point-to-point voltage checks 
and current flow tests. DO NOT ATTEMPT 
TO MEASURE RESISTANCE WITH AN 
OHMMETER WHILE CURRENT FROM 
THE POWER SUPPLY IS FLOWING IN 
THE CIRCUITS. 

e. CIRCUIT FOR TESTING. Localizing electrical 
troubles in ‘the signal circuit requires some 
means of providing a normal 60-milliampere 
current in the closed circuit (consisting of the 
send and receiving circuits connected in series). 
A test made using this arrangement is called 
operating in a local or dummy circuit, thus 
distinguishing it from a regular connection to 
a second teletypewriter. Inspections made after 
a major overhaul may be completed in a local 
circuit by using either a second teletypewriter 
as a standard for comparison, or by using’ spe- 
- cial test equipment as described in paragraphs 
129 and 104, 


127. Use of Test Unit 1-236 for Localizing 
Electrical Trouble 

a. GENERAL. Test Unit I-236 furnished as 
part of Tool Equipment TI-50 is described 
in detail in TM 11-2056. Its uses in locating 
electrical troubles in the signal and power cir- 
cuits are described in this paragraph as com- 
pared with the voltmeters and ohmmeters 
which will be used by higher echelons. Test 
Unit I-286 is particularly designed as a light- 
weight durable test set for use by lower eche- 
lons. It is used to test continuity and voltages 
in place of the separate more delicately con- 
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structed instruments normally used in higher 
echelons for major overhauls of teletypewriter 
equipment. To avoid duplicating information, 
the detailed discussions on localizing various 
electrical troubles are written to describe the 
use of the different test sets while b and c below 
explain how Test Unit I-286 is used by lower 
echelons in localizing electricai trouble. 

b. VOLTAGE CHECKING. In localizing power 
troubles (par. 128), Test Unit I-236 is used 
in place of the a-c voltmeter in making on-line 
voltage checks of the various parts of the power 
circuit. The test leads of Test Set 1-236 should 
be placed on the same terminals as required 
in checking with a voltmeter. The switches 
on Test Unit I-236 should be as follows: SW1 
should be in the INT. V. position, and SW2 
should be in the NEON & MAZDA position. 
For tests that indicate no voltage or low volt- 
age, neither light will light. Voltages less than 
normal-line voltage can be compared by ob- 
serving the change in brightness of the Mazda 
light on the line voltage and then on the voltage 
being tested. 

c. CHECKING CONTINUITY. The continuity 
tests used in localizing electrical trouble in the 
signal circuits (par. 129), can be made with 
Test Unit I-236 in place of the ohmmeter as 
follows: Place SW1 on EXT. V., and SW2 on 
NEON, and place the power plug of the Test 
Unit I-236 in a 115 volt a-c or d-c power 
source. Place the test leads on the same ter- 
minals as required in the ohmmeter tests. Open 
circuits are indicated by the neon light not 
lighting. Shorts or high resistance between the 
leads are indicated by the neon light lighting. 
If the voltage used is 115 volts de and SW2 is 
placed on NEON & MAZDA, resistances of 
greater than 200 ohms will cause the neon bulb 
not to light. 


128. Localization of Electrical Power Trouble 
Power troubles may show up in various ways. 
If the teletypewriter motor does not run or 
cannot be brought up to proper speed, the trou- 
ble may be either external or within the tele- 
typewriter. The following step-by-step proce- 
dure is used to locate the trouble. 

a. TESTING LINE VOLTAGE. Using Test Unit 
J-236 or an a-c voltmeter if the power supply 
is ac, or a d-c voltmeter if the power is dc, 
check the line voltage. If the line voltage is 
between 110 and 125 volts, with the teletype- 


writer connected and the motor switch on, the 
trouble is within the teletypewriter. 

b, Testing TELETYPEWRITER POWER CORD 
AND PLuG. The trouble may be within the tele- 
typewriter power wiring, or in the connection 
between the cord and the »ower outlet. Leave 
the power cord connector in the power outlet. 
With the teletypewriter cover removed, meas- 
ure the voltage across terminals 21 and 38. 
(See schematic wiring diagram, fig. 115.) If 
the voltage is noticeably less than the voltage 
at the power outlet, the trouble is between the 
machine and the power source. If the trouble 
cannot be found in the cord connector or in 
the connection between the connector and the 
power outlet, then there is an open in the cord. 

c. TESTING LINE VOLTAGE-DROPPING RESIS- 
TORS AND POWER SELECTOR SWITCH. When the 
power selector switch is in the 60-cycle posi- 
tion, the line voltage-dropping resistors are 
shorted out of the circuit. When the switch is 
in the d-c and 25-cycle a-c position, the maxi- 
mum resistance is in series with the motor cir- 
cuit. The voltage to the motor is the line voltage 
less the voltage drop across the series resistors, 


MOTOR UNIT 


por -- oon cc crc rr 


note: 1s SYMBOL FOR FIXED GAPACITOR 


() TERMINALS ON BASE TERMINAL BLOCKS 


| SWITCH 


and should never be less than 80 volts. When 
the switch is in the 50/60-cycle position, the 
voltage to the motor should be almost the same 
as the line voltage. To check the continuity of 
the line resistors, measure the voltage across 
terminals 21 and 23. (See fig. 115.) I[f the 
voltage measured is zero, there is an open in 
the resistor leads or the power selector switch 
leads. 

d. CHECKING Moror Stop CONTACTS IN Typ- 
ING UNIT. Remove the typing unit and check 
the continuity of the motor stop circuit by 
measuring with an ohmmeter the resistance 
between contacts 9 and 10 of the typing unit. 
The resistance should be less than 1 ohm. Short 
contacts 9 and 10 of the base unit. If the motor 
runs, the trouble is in the contact adjustment 
between the typing unit and the base. 

e. CHECKING Motor Fusg. Short terminals 
9 and 10 of the base unit, turn the ON-OFF 
switch to ON, and momentarily short the fuse 
socket terminals. If the motor runs, replace 
the fuse. 

f. TESTING FOR VOLTAGE AT MoTOR TERMI- 
NALS. Short terminals 9 and 10 of base unit, 


POWER SELECTOR 
SWITCH 
© 


50/60™ 
AG 


TL537248 


Figure 115. Schematic wiring of Printer TG-7-A power circuit. 
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Figure 116. Schematic wiring of Teletypewriter TG-?-B and TG-37-B power circuit. 


remove keyboard, and test for voltage across 
terminals 13 and 15 of base unit. If base unit 
wiring is not defective, the voltage should be 
at least 80 volts. If the line voltage is 50/60- 
eycle ac, and the power control switch is set 
on 50/60-cycle position, the voltage should be 
only one or two volts less than the line voltage. 
Check the voltage across terminals 13 and 15 
of the motor. If the voltage is less than that 
measured in the base above, then the contacts 
are defective. If the proper voltage exists on 
the above motor terminals, the motor is faulty. 

g. TESTING FOR OPEN GOVERNOR CONTACTS. 
If there is a voltage between terminals 
18 and 15 of the motor, short the governor 
brush springs. If the motor speeds up, check 
the brush spring tension. The trouble will prob- 
ably be in dirty or burned governor contacts 
or a broken governor spring. 

h. TESTING FOR OPENS IN WIRING WITHIN 
BASE Unit. If. no voltage can be measured be- 
tween terminals 18 and 15 of the base unit, the 
trouble can be localized by placing one volt- 
meter lead on terminal 21 and the other lead 
on each of the following terminals in turn: 
terminals of fuse, ON-OFF power switch ter- 
minals, terminals 10, 9 (short terminals 9 and 
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10 when making tests with typing unit re- 
moved), 22 (on Printer TG—7—A only), 14, 13, 
23, and 33. Faults occur between the terminal 
where there is the first indication of voltage, 
and the preceding terminal. It is necessary to 
follow the appropriate wiring diagram closely 
when locating trouble in the above manner. 

i. LOCATION OF CROSSES. Crosses between 
the motor circuit and either send or receive 
circuits, or both, may be the result of damaged 
insulation on adjacent leads and the bare cop- 
per wire making contact, or the terminals of a 
part in one circuit making contact with the 
terminals of a part or a lead with damaged 
insulation in the other circuit. Test for crosses 
as follows: 

(1) Disconnect the teletypewriter from all 
external power and signal circuits. 

(2) Connect one lead of Test Unit I-236 or 
an ohmmeter to one terminal of the power plug. 

(8) Touch the other lead of Test Unit 1-236 
(or ohmmeter, whichever is used) to the tip 
and sleeve of the send (black) plug and the tip 
and sleeve of the receive (red) plug. 

(4) Connect the lead of the Test Unit I-236 
to the other terminal of the power plug and 
repeat the process. 


a 


(a) Any indication of a closed circuit sig- 
nifies a cross. 

(b) The position of the test leads that gives 
the greatest indication, usually, shows which 
sides of the circuits are crossed. 

(5) Check these portions of the circuits 
carefully to locate the exact point of the cross. 

j. LOCATIONS OF GROUNDS. Grounds in the 
motor circuit may be the result of insulation 
being worn off leads and the bare copper wire 
making contact with the frame of the equip- 
ment, defective capacitors, and terminals of 
capacitors, resistors, or other parts touching 
the frame of the equipment. Test for grounds 
as follows: 

(1) Disconnect the teletypewriter from all 
external power and signal circuits. 

(2) Connect one lead of Test Unit I-236 or 
an ohmmeter to the frame of the equipment. 

(3) Touch the other lead to the terminals of 
the power plug. 

(a) Any continuous indication signifies a 
ground on the motor circuit. (Disregard the 
few minor flashes of the neon lamp on Test Unit 
J-236 or the slight kick of the needle on the 
ohmmeter when the test leads are first con- 
nected to the equipment, since this is due to 
initial charging of capacitors in the circuit.) 

(b) The terminal that gives the greatest in- 
dication, usually, shows which side of the 
power circuit is grounded. 

(4) See TM 11-2056 and paragraph 127 for 
instruction on the use of Test Unit I-236, also 
to paragraph 126 for methods of testing capaci- 
tors, resistors, and circuit continuity. 


129. Isolation of Trouble in Send or Receive 
Circuits 

a. GENERAL. The actual connections used to 
arrange the send and receive circuits for test- 
ing will vary depending upon the equipment 
with which the teletypewriter is being oper- 
ated. When no associated equipment is avail- 
able to provide a 60-milliampere test circuit, a 
dummy circuit may be set up as described in 
b to e below. 

b. USE OF BATTERY, RESISTOR, AND MILLIAM- 
METER TO SET UP A TEST CIRCUIT. Because of 
the resistance of the wiring and the selector 
magnets, a battery supply of at least 12 volts 
must be used. It is preferable to use a higher 
voltage and external protective resistance so 
that shorting out any part of the signal circuit 


will not cause excessive current to damage the 
milliammeter. The test circuit must consist of 
the following circuit elements connected in 
series: the send and receive circuits, a d-c 
power source not to exceed 125 volts, a milliam- 
meter, and a variable resistor whose resistance 
is sufficient to limit the current to 60 milliam- 
peres (ma). 

Caution: When shorting any part of the 
series circuit, make sure that sufficient resist- 
ance is left in the circuit to avoid damaging the 
milliammeter. For example, using 110-volt 
power source, there must always be 1,833 ohms 
in the series circuit to limit the current to 60 
ma. or there must be 1624 ohms for every volt 
of power source voltage. 

c. SETTING UP DUMMY TEST CIRCUIT. Figure 
117 shows a dummy test circuit which may be 
used to localize electrical trouble when other 
teletypewriter equipment is not available. 

d. SETTING Up Test Crrculitr WITH LINE 
Unit BE-77-( ). The following steps are 
used in connecting the line unit as a dummy 
circuit. 

(1) Connect power plug of Line Unit BE- 
77-( ) to a d-c power source such as Rectifier 
RA-87 (115 volts de). 

(2) Connect the send and receive plugs of 
the teletypewriter to the send and receive jacks 
of the line unit. 

(3) Turn line rheostat of line unit to IN. 

(4) Place relay switch of line unit to RE- 
LAY OUT OF CIRCUIT. 

(5) Place power control switch of line unit 
to LOCAL. 

(6) Adjust line rheostat until line unit meter 
reads 60 ma with the meter key in the MA 
position. 

Note. Step (4) above connects the send and receive 
plugs in series when they are inserted into the line 
unit jacks, These line unit jacks are of the closed cir- 
cuit type; therefore, removal of either plug leaves the 
remaining plug in a closed circuit. 

é. SETTING Up TEST CIRCUIT WITH SWITCH- 
BOARD BD-100. Following is one of the methods 
which can be used in connecting Switchboard 
BD-100 as a dummy circuit. The send and re- 
ceive plugs are not inserted directly into the 
OPERATOR’S PRINTER jacks because the 
internal circuits of Switchboard BD-100 do not 
provide the series circuit furnishing 60 milliam- 
peres required for the test. Instead, the send 
and receive plugs of the teletypewriter are 
wired in series and connected to a pair of line 
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terminals. This set-up permits the line current 
in the series circuit to be adjusted to 60 mil- 
liamperes as indicated by the meter on Switch- 
board BD-100. 

(1) Fasten the shells of the teletypewriter 
send and receive plugs together with friction 
tape so that the tip and sleeve of each plug is 
exposed but held apart. 

(2) Short the sleeves of both plugs together 
by wrapping 3 or 4 turns of cleaned bare copper 
wire around both plug sleeves. Twist the ends 
tight to hold the wire in place. 


(7) Press the LINE CURRENT key corre- 
sponding to the line connected. 

(8) Adjust the line current to 60 ma by 
adjusting the corresponding line rheostat. 


130. Circuit Continuity Tests 

a. When the test circuit is connected, current 
should flow, indicating that the send and re- 
ceive circuits of the teletypewriter are closed. 
If no current flows, then an open must be pres- 
ent in either the send or receive circuit. To test 
the continuity of the receive circuit, short the 
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Figure 117. Schematic diagram of teletypewriter dummy circuit. 
yp 


(3) Connect the plug tips to a vacant pair of 
line terminals of Switchboard BD-100 by a 
piece of 2-conductor insulated wire having test 
clips on one end. Snap one test clip on the tip 
of the red cord and the other clip on the tip of 
the black cord. Be sure the clips do not short 
the tip and sleeve of the plugs. 


(4) Turn the line rheostat of the corre- 
sponding line to the IN position. 

(5) Place the line current supply switch to 
LINE CURRENT SUPPLIED BY SWITCH- 
BOARD position. 


(6) Place the meter key to LINE CUR- 
RENT. 
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send plug, and to test the send circuit, short the 
receive plug (par. 1296). See paragraphs 131 
and 132 for information on locating opens in 
the send and receive circuits. 

b. When the circuit is closed, send RY’s and 
test sentences with the keyboard to check the 
operation of the teletypewriter as a unit. If the 
teletypewriter operates without error, then the 
teletypewriter is trouble free. If the send cir- 
cuit is shorted internally, the teletypewriter 
will run closed but will not transmit. If the 
receive circuit is shorted, the teletypewriter 
will run open. Results of these tests will defi- 
nitely indicate whether the trouble is the send 
or receive circuit. 


131. Localization of Trouble in Send Circuit 

a. GENERAL. Trouble within the send circuit 
can be localized by the use of Test Unit I-236, 
an ohmmeter, or a voltmeter and battery in 
series. The send circuit consists of the black 
send plug and cord, break contacts, keyboard 
slip contacts and sending contacts in series, and 
the lockout contacts and base slip contacts in 
parallel with the circuit. 

b. LOCATION OF OPENS. With the typing unit 
removed, attach test leads to the black send 
plug and short various parts of the send circuit 
in which the open might occur. When shorting 
some part of the circuit results in a low resist- 
ance indication in the test set, the open is 
within the part of the circuit shorted. Follow- 
ing are tests which will localize trouble to the 
most probable causes. 
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(83) SEND-REC-BREAK key. Short the 
break key. If the resistance reading is unaf- 
fected, the break key is operating properly. 

(4) Base wiring. If the above tests fail to 
locate the trouble, place one end of the shorting 
wire on the sleeve of the black plug, and the 
other end on the following terminals in turn: 
terminal 32, break contacts; contact 54, key- 
board contacts (with keyboard in place) ; con- 
tact 55, terminal 34, and the tip of the plug. 
The trouble will be found between the point 
where the test set indicates a short and the 
point where the test set indicates open. 

c. LOCATION OF SHORTS. (1) General. Short 
circuits may be located in a similar manner as 
in locating open circuits in b above, except the 
circuit is opened at the various points of test. 
The test set is connected across the tip and 
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Figure 118. Schematic diagram of send circuit. 


(1) Plug or Cord Circuits. Short terminals 
32 and 34. (See fig. 118.) If test set does not 
indicate a short, the plug or cord circuit is 
open. 

(2) Keyboard. Remove keyboard. The slip 
contacts in the base are normally open but the 
contacts close when the keyboard unit is re- 
moved. If meter indicates a closed circuit, 
trouble is in the keyboard. Replace keyboard 
and short the sending contacts and the retarda- 
tion coil. The part of the circuit that was ef- 
fectively removed by the short, and which 
makes the rest of the circuit continuous when 
shorted, is open. 


sleeve of the send plug for all tests. The short 
will be found between the point in the circuit 
which, when clear, opens the send circuit, and 
the next point where breaking the circuit does 
not open the send circuit. 

(2) Base wiring. To determine whether or 
not the trouble is in the base wiring, remove the 
typing unit and keyboard and open the key- 
board slip contacts in the base. If this action 
removes the short, the trouble is not in the base 
wiring. If the short persists, make a point-to- 
point check by opening the circuit at the fol- 
lowing points in turn: terminal 32, break con- 
tacts, transmitter lockout contacts, contacts 54 
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and 55, terminal 34, and send plug. The short 
can be found by following the procedure given 
in (1) above. 

(3) Keyboard. Remove keyboard. Shorts 
within the keyboard can be checked by placing 
the test leads across terminals 54 and 57 and 
measuring the resistance as the transmitter 
contacts are opened. 

d. LOCATION OF CROSSES. See paragraph 128% 
for the discussion of crosses between the motor, 
send, and receive circuits. 

e. LOCATION OF GROUNDS. Grounds in the 
send circuits may be the result of the same con- 
ditions described under the discussion of the 
motor circuit in paragraph 1287. Except for the 
following change, perform the same test to lo- 
cate grounds in the send circuit: touch the lead 
of Test Unit 1-236 (or the ohmmeter, which- 
ever is used) to the tip and sleeve of the send 
plug instead of to the terminals of the power 
plug. All other conditions discussed in para- 
graph 1287 apply to the send circuit. 


132. Localization of Trouble in Receive Circuit 

a. GENERAL. Trouble within the receive cir- 
cuit can be localized by the use of Test Unit 
[I-236 or an ohmmeter. The receive circuit con- 
sists of the red receive plug and cord, the se- 
lector magnets, and wiring in parallel with the 
circuit. 

b. LOCATION OF OPENS. With Test Unit I-236 
or an ohmmeter, test for continuity of the re- 
ceive circuit. (See fig. 119.) Connect the test 
equipment to the tip and sleeve of the red (re- 
ceive) plug. If there is an indication of an 
open, the following tests should be made. 

(1) Typing unit. Remove the typing unit 
and with Test Unit I-236 or an ohmmeter 
check the resistance between contacts 11 and 
12 of the typing unit. The resistance should be 
about 210 ahms. Testing across the coils of 
selector magnet in series, the resistance should 
be about 210 ohms. The resistance of each coil 
when tested alone should be about 105 ohms. 
Test Unit I-236 will not measure resistance but 
it will indicate whether the resistance of the 
two coils are approximately equal. If the mag- 
net circuit is clear, the open is in the base 
wiring. 

(2) Base wiring. If the above tests fail to 
locate the open, then the open is in the receive 
cord or in the base wiring. The following tests 
will locate the open quickly and accurately. 
Connect the leads of Test Unit I-236 or an 
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ohmmeter to the tip and sleeve of the red (re- 
ceive) plug. Connect a 4-foot length of insu- 
lated wire to the sleeve of the red plug, and 
with the other end of the wire short out various 
parts of the receive circuit by touching in suc- 
cessive order the following terminals and con- 
tacts: terminals 41, 61, 46 (on Printer TG—7-—A 
only), 11, 12, 45 (on Printer TG—7—A only), 66, 
42, and the red plug tip. The open will be be- 
tween the first contact which shorts the receive 
plug when touched, and the preceding contact. 


c. LOCATION OF SHORTS. Shorts in the receive 
circuit will prevent the full line current from 
reaching the selector magnets. Shorts may 
occur between two wires or between wires and 
metal parts. A short in the wiring will be in- 
dicated on the test set. Inspect the teletype- 
writer for shorts in the following sequence: 

(1) Base wiring. Remove the typing unit 
and open the line jack and measure the resist- 
ance between the tip and sleeve of the red re- 
ceive plug. If the meter indicates a short within 
the wiring, open the wiring at each of the fol- 
lowing terminals in turn and measure the 
resistance at the tip and sleeve of the red plug; 
terminals 41, 61, 46 (on Printer TG—7—A only), 
11, 12, 45 (on Printer TG—7—A only), 66, 42, 
and the plug terminals. The short is between 
the first terminal opened which does not remove 
the short indication of the meter, and the pre- 
ceeding terminal tested. See the schematic dia- 
gram for the teletypewriter being tested when 
tracing shorts. 

(2) Typing unit. Remove the typing unit 
and test the resistance between contacts 11 and 
12. The resistance should be about 210 ohms. 
A low-resistance reading indicates a short. Re- 
move one of the leads at either of the selector 
magnets and measure the resistance of the two 
magnets in series. If the resistance is about 210 
ohms, the short is not in the selector magnets 
but in wiring between the magnets and con- 
tacts 11 and 12 of the typing unit. Check the 
resistance between contact 11 (or 12) and the 
frame of the typing unit. The wiring is 
grounded if a short is indicated on the test set. 

Note. The above tests are for locating trouble in 


teletypewriters which do not have the relay mounting 
block wired into the receive circuit. 


d. LOCATION OF CROSSES. See paragraph 128i 
for the discussion of crosses between the motor, 
send, and receive circuits. 

e. LOCATION OF GROUNDS. Grounds in the re- 
ceive circuit may be the result of the same con- 


ditions described under the discussion of the 
motor circuit in paragraph 1287. Except for 
the following change, perform the same test to 
locate grounds in the receive circuit: touch the 
lead of Test Unit I-236 (or the ohmmeter, 
whichever is used) to the tip and sleeve of the 
receive (red) plug instead of to the terminals 
of the power plug. All other conditions dis- 
cussed in paragraph 1287 apply to the receive 
circuit, 
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quicker when only one adjustment is faulty and 
the remainder of the mechanism is in good con- 
dition. In such cases only the related adjust- 
ments need to be checked. 

Caution: In some cases evidences of faulty 
operation may be apparent only when the mech- 
anism is power-driven. 

b. Additional aid in locating mechanical 
troubles may be secured from records of pre- 
vious troubles and adjustments, 
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Figure 119, Schematic diagram of receive circuit. 


133. Introduction to Localization of Mechani- 
cal Troubles 

a. When a mechanical function has been ob- 
served either to fail to operate or to operate in 
a faulty manner, it is necessary to localize or 
isolate the trouble in a particular adjustment 
or series of adjustments. The experience of the 
repairman and the over-all condition of the 
equipment will indicate which of the following 
two methods is the better approach to various 
troubles. 

(1) One method involves checking the in- 
dividual requirement for ail adjustments in the 
subassembly or mechanism. Use the related 
data found in the detailed requirements and 
adjustment procedures, section XIV, to deter- 
mine the sequence to be followed. 

(2) A second method involves setting up by 
hand the vanes or selecting mechanism and 
completing the operation by manually rotating 
the motor, shaft, gear, or cam that normally 
drives the assembly. This method is usually 


e. The procedure for localizing mechanical 
trouble is divided into the effects of the trouble 
as follows: 

(1) Teletypewriter does not start. 

(2) Typing unit runs open. 

(3) Transmitter runs open. 

(4) Teletypewriter scrambles letters and 
functions. 

(5) Certain functions do not operate cor- 
rectly, 


134. Locating Trouble when Teletypewriter 
Does not Start 

The following conditions should locate trouble 

if the teletypewriter will not start. 

a. WLECTRICAL TROUBLE. See paragraph 128 
for electrical power troubles. Electrical trouble 
in the motor circuit may be due to mechanical 
adjustments of contacts, and the tests for elec- 
trical trouble will accurately locate these 
troubles. 

b, EXCESSIVE MoTor OR MAIN-SHAFT TORQUE. 
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With the teletypewriter cover removed, turn 
the motor by hand in the direction of normal 
operation. If the motor cannot be easily turned 
by hand, make the following tests to locate the 
cause of the binding. 

c. BINDING AT MAIN-SHAFT DRIVE GEAR. Re- 
move screws that hold typing unit to the base. 
Turn the motor by hand again. If the motor 
turns easily, the motor pinion is binding on the 
main-shaft gear. 

d. MOTOR BEARINGS BIND. Remove the typing 
unit, and turn the motor by hand. If the motor 
does not turn easily, the motor bearings are 
probably burned. 

e. MAIN SHAFT BINDS. With the typing unit 
removed, turn the main shaft by hand. If the 
main shaft will not turn or if it turns with 
great effort, perform the following: 

(1) Hold the selector armature to the mark 
position and turn the shaft, if possible, until 
the selector sleeve and bail cam do not move 
when the shaft is turned. If the main shaft still 
binds, the trouble is within the main shaft. 

(2) Remove the main shaft and check the 
main-shaft bearings and the various friction 
clutches for excessive friction or binding. 

3f. TRANSMITTER SHAFT BINDS. (1) Check 
gear clearance of transmitter shaft drive gear 
when typing unit and keyboard are fastened in 
the base unit. 

(2) Check binding of the transmitter shaft 
bearings. 


135. Locating Trouble when Typing Unit Runs 
Open 

Examine for the following situations if the 

typing unit runs open: 

a. ELECTRICAL TROUBLE. With the teletype- 
writer cover removed, press the selector arma- 
ture to the mark position. If the armature does 
not bind and the teletypewriter runs closed, the 
trouble is electrical. If the teletypewriter does 
not run closed with the armature in the mark 
position, the trouble is mechanical and within 
the typing unit. 

b, SELECTOR TRIP-OFF MECHANISM. (1) Ex- 
amine the selector sleeve when the selector 
armature is in the mark position. If the selector 
sleeve rotates under these conditions, the trou- 
ble is in the selector trip-off mechanism. 

(2) Loosen the trip-off eccentric screw and 
turn the screw until the screw head does not 
touch the trip-latch plunger. If the selector cam 
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sleeve does not stop rotating, the trouble may 
be in the stop lever. 

(8) Remove the typing unit, and turn the 
main shaft by hand while holding the stop lever 
from rotating. If the selector cam sleeve is 
stopped after one revolution, the trouble may 
be in the trip latch or in the trip-latch spring, 
or in a worn-stop lever. 

c¢. MAIN-SHAFT CLUTCH THROW-OUT LEVER. 
If the selector sleeve does not rotate when the 
selector armature is in the mark position, but 
the bail cam continues to rotate, the trouble 
is in the clutch throw-out lever. 

(1) With the typing unit removed and the 
selector armature held in the mark position, 
rotate the main shaft slowly and examine the 
throw-out clutch lever. 

(2) If the clutch throw-out lever does not 
engage the clutch throw-out cam, check for a 
missing spring or a broken or missing clutch 
throw-out lever. 

(8) If the clutch throw-out lever does en- 
gage the cam, check the clearance between the 
clutch jaws. 


136. Locating Trouble when Transmitter Runs 
Open 

If the transmitter runs open make the follow- 

ing checks on the transmitter clutch throw-out 

lever: 

a. See if clutch throw-out lever engages the 
throw-out cam. Clutch throw-out lever spring 
may be missing or the clutch throw-out lever 
may be binding. 

b. Adjustment of the clutch throw-out lever 
eccentric. 


c. Adjustment of repeat space rod. 


137. Teletypewriter Scrambles Letters and 
Functions 

a. There are several possible sources of trou- 
ble external to the teletypewriter when it scram- 
bles letters and functions. Such trouble may 
be due to the external line characteristics, im- 
proper line current, or external relays which 
cause a biased signal to be received even when 
the signal is sent with the teletypewriter key- 
board. To eliminate line troubles, set up a 
dummy signal circuit as explained in paragraph 
129, 

b. If a second teletypewriter in good work- 
ing condition is available, the trouble can be 
localized to a given unit by replacing the major 


units of the defective teletypewriter with units 
from the equipment that is working properly. 
The following procedure can be used to locate 
trouble in a teletypewriter where replacement 
of units is not practicable. 


138. Testing Teletypewriter with Test Circuit 
Adaptations of test circuits will vary with the 
experience of repair personnel. The sequence 
of testing given below is recommended for gen- 
eral use by all personnel involved in the repair 
of teletypewriters. 

a. Set up a test circuit as explained in para- 
graph 129. 

b. Type test sentences to see if errors still 
occur. 

c. With the cover removed, check the code 
position of the vanes for each letter or opera- 
tion. See figure 23 for the teletypewriter code. 
The first five vanes (counting from the top 
down) set up the code and the front edges of 
the vanes are tilted down for a mark signal 
and up for a space signal. The front edge of 
the sixth (bottom) vane tilts down when the 
platen is in the letters printing position and 
up for the figures printing position. The platen 
should move up or down to correspond with 
the desired function. 

qd. Use the RY combination to get complete 
reversal of the five selectors and vanes. Any 
vane that is sticking can be readily detected. 

e. With the motor switch turned to OFF, 
operate the R and Y keys and slowly turn the 
motor in its normal direction of operation. 
Watch the operation of the selector unit and 
the selector armature. Poor transmitter con- 
tacts or contact adjustment may cause one or 
more of the transmitter contacts to space in- 
stead of mark. 

f. With the typing unit removed, hold the 
vanes in the proper code positions for letters 
that will not print correctly and turn the main 
shaft by hand. If the letter is not operated, 
check the code bars to see if they are sticking 
or determine if the bell cranks require adjust- 
ing. 

g. If no results are obtained from the test 
described in a through f above, the trouble is 
probably in the adjustment of the selector unit. 
After checking the tension of the selector arma- 
ture spring, make a complete adjustment of the 
selector unit according to the requirements 
given in section XIV. Trouble in the selector 


unit will be evident only if the teletypewriter 
is power-driven. 


139. Locating Trouble when Certain Functions 
Do not Operate Correctly 

If the teletypewriter operates correctly with the 
exception of one or two functions or letters, the 
trouble is usually in the adjustments and parts 
common to the operation of only these func- 
tions or letters. In such cases, trouble is seldom 
found in the selecting mechanism, the vanes, 
or the code bars. The trouble can be quickly 
located by the following action. 

a. With the typing unit removed, set the 
vanes by hand to the code of the function or 
letter, and the platen in the proper position, 
making sure that the sixth vane is also in the 
proper position. Turn the main shaft until the 
function bail and printing bails have been op- 
erated. 

b. Watch the operation of the function lever 
or the code bars concerned. If the function lever 
operates but the function is not completed, ex- 
amine the function bail as the main shaft is 
turned again. The trouble can be found by 
progressively following the action of the levers 
from the function lever to the final action of 
the function. 


Section XIll. REPAIRS AND REPLACEMENTS 
140. General Repair Information 

a. This section describes the repairing and 
replacing of defective teletypewriter parts and 
does not duplicate information on preventive 
maintenance procedure furnished in part three. 
The repair instructions furnished are not in- 
tended as a complete shop guide listing every 
possible work operation that might be involved 
in large scale dismantling and repairing of sal- 
vaged teletypewriters. The procedures included 
are intended to prescribe the operations in- 
volved in replacing and repairing those parts, 
assemblies, and units subject to the greatest 
amount of wear. 

b. Because of variations in service needs and 
in the repair and supply facilities available, de- 
finite rules cannot always be given specifying 
exactly which parts, assemblies, or units should 
be repaired and which should be replaced. As 
only a limited number of the many small tele- 
typewriter parts can be satisfactorily repaired, 
the repair instructions consist primarily of de- 
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tailed disassembly, cleaning, replacement, re- 
assembly, adjustment, and lubrication proce- 
dures to be followed in overhauling a complete 
teletypewriter or repairing a single unit or as- 
sembly. Actual repair instructions are included 
for those parts and assemblies which can be 
satisfactorily repaired under average condi- 
tions. 

c. Except in cases of extreme emergency, all 
repairs to teletypewriters should be completed 
by personnel thoroughly trained in teletype- 
writer maintenance. IT IS AS IMPORTANT 
TO KNOW WHAT NOT TO DO AS WELL 
AS WHAT TO DO, WHEN MAKING TELE- 
TYPEWRITER REPAIRS. Equipment operat- 
ing with minor faults may fail completely as a 
result of efforts by inexperienced personnel to 
correct apparently simple defects. 

d. Inspecting, cleaning, and lubricating com- 
pleted while making repairs should be per- 
formed in accordance with preventive mainten- 
ance procedures described in part three and 
additional instructions in this part. All adjust- 
ments should be completed in accordance with 
the detailed requirements and adjustments in 
section XIV. See section VIII for moisture and 
fungiproofing instructions. 

e. General instructions grouped in the para- 
graphs at the front of this section are intended 
for use when a complete unit is removed and 
another (new or repaired) unit is installed. 
The general instructions do not include disas- 
sembly, cleaning, repair, replacement, and re- 
assembly information which applies only to the 
repairing and replacing of individual parts. 

f. See the special index in paragraph 141 for 
the location in this section of detailed repair 
and replacement instructions for individual 
parts and subassemblies. The paragraphs are 
arranged to group the related topics for each 
of the principal assemblies. 


141. Special Index of Repair and Replacement 
Procedures (By Assemblies or Units) 


Paragraph 

General repair information ................ 140 
Instructions for removing principal teletype- 

WPILORGUMIGS: sey miet peeietarenctesitae te eee. 142 


General disassembly and reassembly procedure 143 
Instructions for special cleaning procedures... 144 


Inspection procedure for major repairs....... 145 
General reassembly procedure .............. 146 
Instructions for replacing principal teletype- 
Writer Units» <.. eeciesesecmelenie ie cicoeeteee 147 
Mimerpercy TVepairs | Seciensocecs ee cae eee 183 
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Paragraph 


Painting and refinishing ...............0ceeeees 182 
Base: 
Instructions for base repairs ...........eee 179 
Chests: 
Instructions for repairing chests ............ 181 
Cover: 
Instructions for repairs and replacement of 
CONGES lstatales vrei ere toro el opetereiieicloleiccs ev tre sie ereneriare 180 
Keyboard: 
Introduction to keyboard repairs ............ 165 
Repair or replacement of transmitter (send- 
ANP) MCONUTACES mers Vesersleiiiertetele Tatts; orotic reve ave 169 
NGDIACIN PREY LODEinsai Neots se esi ccoe awiarste 166 
Replacement of transmitter shaft, cam sleeve, 
Andiiclutches mares chee este tie eit ccesoaicis 168 


Replacement of transmitter shaft drive gear.. 167 
Motor unit: 


Introduction to motor unit repairs ......... ‘.. 148 
Disassembly of motor for major repairs..... 149 
Special cleaning instructions for motor ...... 150 
General instructions for replacement and re- 
pair of motor armature ..........secceeees 151 
Resurfacing motor commutators ............ 152 
General instructions for replacing motor 
DHUSHES pao ser ceisisics wi el, wie cs oles edo 153 
Surfacing and installing motor brushes...... 154 
Replacing armature bearings ............... 155 
IReassembiviiolLamocorasie sete cleric, eave svete eerie. 6 vis 156 
Introduction to governor repairs ........... 157 
Disassembly of governor ..........cecceeeee 158 
Replacing governor contact points........... 159 
Repair of jcontach points: cise <o-sekeee oerenevior 160 
Reassembling’ governor .........eeecceeeece 161 
Inspection, cleaning, and repair of governor 
CONTA CEUCISHS Ware errers ae eanve tiaves aise e lhe lees 162 
Repair and replacement of end-ring governor 
EUBHEBH es) s clus i rate-cis vis. cra Me tverer onde Srecais cic 163 
Testing repaired governors .............000 164 


Type-bar carriage: 
Instructions for disassembly of type-bar car- 


MUA EC Mi cieres Say chenekoreictete Mette bvsveiels wae SSeS 176 
Repairing and replacing type bars.......... 177 
Reassembling type-bar carriage parts ....... 178 

Typing unit: 
Introduction of typing unit repairs .......... 170 
Removing and disassembling type unit sub- 

BASSOMDITES cust echeresclecsle etter Ge aie ts 171 
Removing and inspecting main shaft ........ 172 
Repairing and replacing main shaft ........ 173 
Repairing platen assembly ................. 174 
Reassembling typing unit subassemblies ..... 175 


142. Instructions for Removing Principal 
Teletypewriter Units 


a. COVER. Remove platen crank by pulling 
straight out in line with the platen. Lift the 
cover straight up. (See fig. 1.) 

b. TYPING UNIT. Remove three thumbscrews 
that fasten the typing unit to the base. (See 
fig. 41.) Remove the typing unit by lifting the 
unit straight up until it clears the base. (See 
fig. 40.) 
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c. TYPE-BAR CARRIAGE. To remove type-bar 
carriage from typing unit, operate carriage- 
return lock bar and move type-bar carriage 
to the extreme right. Operate the dash-pot lever 
and lock the carriage in this position. Remove 
the draw strap by grasping the carriage-return 
drum in one hand to remove the strain from 
the strap, and with the other hand, remove the 
strap from the pin on the carriage, and hook 
its eyelet on the margin bell hammer post. (See 
fig. 83.) Move the right margin-adjusting screw 
arm to the rear. Reoperate the carriage-return 
lock bar and the carriage will slide off to the 
right. (See fig. 120.) 
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(1) Arrange a clean place to work on a 
bench, table, or box. Make sure that dust or 
dirt will not fall or be blown into the mechan- 
ism while it is disassembled. When rough 
boards or other rough surfaces are used as a 
workbench, place several thicknesses of paper 
or some kind of cloth material on the boards to 
prevent small parts from becoming lost or dirty. 

(2) Secure several small clean, cardboard, 
wood, or metal containers to keep the parts of 
different assemblies from becoming lost or 
mixed together. 

(3) Arrange the necessary tools and mate- 
rials where they will be readily accessible dur- 
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Figure 120. Removal of type-bar carriage. 


d. KeyBoarD UNIT. Loosen two knurled 
screws fastening the keyboard to the base. (See 
fig. 70.) Remove the keyboard by pulling 
straight out to the front. 

e. Motor UNIT. Remove three mounting 
screws that fasten the motor to the base. (See 
fig. 2.) Remove the motor. 


143. General Disassembly and Reassembly 
Procedure 
a. PREPARATION FOR DISASSEMBLY. Before 
starting to disassemble the teletypewriter, take 
the following preparatory steps. 


ing the progress of the repair work. Be sure 
the containers used for the ‘special cleaning 
operations are located where dirt will not enter 
them and they will not be easily upset. 


b, DISASSEMBLY PROCEDURE. 


(1) Disconnect the power and signal line 
connections, remove the teletypewriter cover, 
and dismount the typing unit, keyboard, motor 
unit, ete., in the manner described in subpara- 
graphs below. 


(2) Remove the ribbon, roll of paper, and 
any paper tags or forms that may be subject 
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to damage while the teletypewriter is being 
cleaned and repaired. 

(3) Before disassembling the various units 
and assemblies, clean any excess quantities of 
oil, grease, or dirt from around the nuts, screws, 
and fasteners that must be loosened or removed 
so that the wrenches and other tools’ will fit 
them properly. 

(4) Proceed to disassemble the various 
parts and assemblies using the particular tools 
designed for each item. 

Note. Do not disassemble any units or assemblies 
beyond the point necessary to thoroughly inspect and 
clean the entire mechanism and repair or replace any 
defective parts. 

(5) When small parts are disassembled, 
place them in a container and mark them to 
identify their origin. 

(6) See index in appendix III for illustra- 
tions showing location of parts and part num- 
bers. 

(7) Vary the sequence with which the work 
is completed in any manner that will make it 
possible to speed up the work involved without 
sacrificing the quality. As an example, most 
experienced mechanics prefer to complete the 
cleaning, washing, drying, etc., of as many 
parts as possible before starting to repair, ad- 
just and lubricate the various units. This per- 
mits an early and accurate appraisal of the 
number of parts requiring repair or replace- 
ment and the amount of time that will be re- 
quired to complete the work. 


144. Instructions for Special Cleaning 
Procedures 


a@. GENERAL. Equipment that has been dis- 
assembled for major overhaul can be thor- 
oughly cleaned by immersing and brushing the 
parts in containers of the appropriate cleaning 
fluids. 

Caution: Do not immerse equipment wiring, 
resistors, capacitors, motor armature, or motor 
windings. 

b. USE OF SPECIAL CLEANING MATERIALS. 
The following cleaning fluids normally avail- 
able through supply channels, are satisfactory 
for use as described below. 

(1) Use a soap and water solution to remove 
nonoily dirt from nonelectrical rubber and cel- 
lulose parts. 

(2) Use cleaning compound stock No. 6G236 
to remove oil, grease, gummy dirt. Soak 10 to 
15 minutes and flush with very hot water. 
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(3) Use dry-cleaning solvent (SD) to re- 
move oil, grease, gummy dirt, and paper lint. 

(4) Use carbon tetrachloride only for clean- 
ing electrical contacts. 

(5) Use diacetone aleohol to remove ditto 
or hectograph ribbon stain from metal, rubber, 
or cellulose parts. 

c. DRYING. (1) Air blast. Where compressed 
air is available, dry the parts by the air-blast 
method. 

Caution: Use great care when using: com- 
pressed air to prevent injury to personnel or 
the loss of parts. 

(2) Wiping. Dry parts by wiping with a 
clean, dry cloth. Be careful to dry the cleaning 
fluid from all the crevices of the parts. 

(8) Oven drying. Dry the parts in an im- 
provised oven heated with electric lamps and 
adjusted to maintain a temperature of about 
160° F. Leave parts in the oven from 1 to 2 
hours. 


145. Inspection Procedure for Major Repairs 

a. GENERAL. The inspection procedures for 
a major overhaul include all items listed in the 
preventive maintenance check list in part three 
together with additional items which may be 
inspected while the teletypewriter is disassem- 
bled. The inspection will be made to determine 
which parts are satisfactory for reuse, which 
require repairs, and which must be replaced 
with new parts. If the teletypewriter is dam- 
aged by foreign objects or during shipment, it 
may only be necessary to disassemble and in- 
spect one of the principal units and give the 
remainder of the teletypewriter a preventive 
maintenance inspection. 

b. FREQUENCY OF MAJOR OVERHAULS. Wide 
variations in the age and general physical con- 
dition of the teletypewriter and the experience 
of the lower echelon maintenance personnel 
who complete the preventive maintenance work 
will all affect the need for disassembling the 
equipment for a major overhaul. Differences 
in the climatic conditions under which the 
equipment is operated will also affect the length 
of time between major overhauls. Do not com- 
pletely disassemble teletypewriters until- the 
regular preventive maintenance inspection in- 
dicates that the general wear on the parts has 
reached the point where they should be disas- 
sembled to permit a thorough inspection. Tele- 
typewriters operating from 8 to 12 hours per 


day will ordinarily not require a complete over- 
haul by a higher echelon shop more often than 
at 6 or 8 month intervals. Teletypewriters op- 
erating less than 8 hours per day may be main- 
tained in such condition that a complete over- 
haul is not warranted even at the end of a year 
in service; every old and well-worn equipment 
operating in tropical regions may require a 
major overhaul every third or fourth month. 
In all cases the thoroughness of the preventive 
maintenance work performed by the second and 
third echelon personnel is the principal factor 
in determining how frequently the teletype- 
writer must be taken out of service and re- 
turned to a higher echelon shop for a major 
overhaul. 

c. PROCEDURE. Make the inspection on tele- 
typewriters incidental to repairs after all parts 
have been thoroughly cleaned. Include all re- 
lated items listed in the preventive mainten- 
ance check list in part three and in addition, 
include a thorough inspection of the wearing 
surfaces of gears, cams, levers, springs, bear- 
ings, etc., which can be inspected only after the 
equipment is disassembled. While the parts are 
disassembled, make a thorough inspection of 
the surfaces of all castings and supporting 
parts to determine that no breaks or cracks 
exist. Inspect the condition of all wiring, in- 
sulating strips, and terminal blocks while they 
are accessible. Check carefully the surface con- 
dition of all clutches, commutators, contacts, 
etc., and the end play of bearings in accordance 
with detailed instructions in other paragraphs 
of this section and related paragraphs in the 
requirements and adjustment data in section 
XIV. 


146. General Reassembly Procedure 

All parts, subassemblies and units should be 
reassembled in accordance with the following 
provisions: 

a. Replace all worn or broken parts that 
cause malfunctioning of the teletypewriter and 
adjust according to directions in the appro- 
priate paragraph in section XIV. Replace, while 
the equipment is disassembled for checking and 
repair, any worn parts that have not caused 
trouble, but are likely to cause it before the 
next complete overhaul of the teletypewriter. 

b. Assemble replaced parts and associated 
parts firmly. Tighten all screws, nuts, and bolts 
carefully. 


ce. All parts disturbed or replaced during re- 
pairs should be readjusted at the time of, or 
immediately after their assembly. 


d. When dented or flattened areas prevent 
proper turning and adjusting, the damaged 
parts should be removed and repaired or re- 
placed. 


e. Bent or distorted parts may be restored 
to shape and reused, provided that no cracks 
result which would be likely to cause future 
failure in service and that hardened surfaces 
have not been softened by repairs. 


f. If the locking edges of lockwashers re- 
moved during repairs are rounded, the lock- 
washers should be replaced by new ones. 

g. Screws or nuts with damaged heads should 
be replaced. 

h. When screws, nuts, or other parts are 
locked in place by locknuts, these parts should 
not be loosened or removed without first loosen- 
ing the locknut. (Such a procedure is liable to 
damage the threads.) Loosened or removed 
parts should be set up tight on reassembly. 

i. Slivers and sharp burrs that are a hazard 
should be removed when observed. 


147. Instructions for Replacing Principal 
Teletypewriter Units 


The order of replacing the units will vary with 
the amount of repair work involved but in all 
cases the type-bar carriage should be mounted 
on the typing unit before placing the typing 
unit on the base. 

a. REPLACEMENT OF TYPE-BAR CARRIAGE. (1) 
Shift the platen to the figures position and 
rotate the main shaft until the printing bail is 
in its rear position. 

(2) Move the right margin adjusting screw 
arm on the carriage to the rear, so that it is 
approximately 45° from vertical. 

(3) Hold the carriage in the right hand and 
rest the left front carriage support roller on 
the right end of the front carriage track, and 
make sure that the carriage guide screw en- 
gages the slot in the front carriage track. 

(4) Move the carriage slowly to the left until 
the rear carriage support roller rests on the 
rear track. 

(5) Operate the carriage-return lock bar, 
and move the pull-bar bail to its farthest rear 
position by pushing on the right pull-bar bail 
roller with the right thumb. 
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(6) Move the carriage farther to the left. 
Make sure that the bell cranks engage their 
respective vanes, that the right front carriage 
support roller and guide screw properly engage 
the front carriage track, and that the pull-bar 
bail plunger roller is between the printing bail 
blades. 

(7) When the carriage has been moved far 
enough to the left to permit the right margin 
adjusting screw to clear the spacing stop lever, 
restore the right margin adjusting screw arm 
to its normal vertical position, and shift the 
carriage to its extreme right position and lock 
it in place by operating the dash-pot lever. 

(8) Hold the carriage-return spring drum 
so that the spring cannot unwind. 

(9) Unhook the eyelet of the draw strap 
from the margin bell hammer spring post, and 
hook it over its mounting post on the carriage. 

(10) Operate the carriage-return lock bar 
to permit the carriage to return to its extreme 
left position. 

b. REPLACING THE Motor UNIT. (1) The 
motor unit is mounted on the base after all 
repairs and lubrication is completed. The unit 
is placed on the base and pushed back against 
the spring contacts. Holding it in this position, 
put the three mounting screws in place. Tighten 
the two front screws and then back them off 
about 14, of a turn. Do not tighten the rear 
mounting screw until the typing unit is in place. 

(2) See paragraph 218 for requirements and 
adjustments of the main-shaft drive gear clear- 
ances. 

¢. REPLACING TYPING UNIT AFTER REPAIRS. 
(1) The typing unit should be completely as- 
sembled, all adjustments checked, and lubrica- 
tion completed before mounting the typing unit 
on the base. If the motor unit has been removed 
from the base, it is usually replaced before 
mounting the typing unit. 

(2) Lower the typing unit into place care- 
fully to avoid damaging the gears and contact 
springs. 

(8) Turn the motor shaft a few turns to 
insure that the gears are properly meshed and 
fasten the typing unit to the base with the 
three thumb-screws. 

d, REPLACING KEYBOARD AND COVER AFTER 
REPAIRS. (1) Slide the keyboard into position 
on the base and tighten the two knurled screws. 

(2) Place the cover down over the teletype- 
writer and install the platen crank. 
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148. Introduction to Motor Unit Repairs 


a. Complete disassembly and overhaul of the 
motor unit should be made only when the motor 
starts to give trouble and then only by specially 
trained personnel. 

b. The overhaul should include complete dis- 
assembly and cleaning of the motor, inspection 
and replacement or repair of burned governor 
contacts, worn end-ring brushes, worn commu- 
tator brushes, grooved or burned commutators, 
worn motor bearings, or poor insulation. The 
motor need not be completely disassembled to 
replace or repair brushes or governor parts, 
and these may require repairs or replacement 
more often than once every 6 months. 


149. Disassembly of Motor for Major Repairs 
(fig. 121) 

Use the following sequence of steps when dis- 
assembling the motor for repairs. 

a. Remove the motor unit from the base. 

b. Remove the motor pinion, governor brush 
bracet assembly, and the governor. Be careful 
and do not lose any of the shims that may be 
on the armature shaft between the governor 
hub and the end frame casting of the motor. 

ce. Remove any external bearing retainer 
screws. 

d. Remove the brush-holder caps and remove 
the brushes. 

e. Remove the motor frame bolts or screws 
and separate the parts by prying gently with 
the blade of a screw driver. Lift out the arma- 
ture. Do not drop the armature or damage the 
windings. Do not lose any of the parts, such as 
bearing retainers, spring washers, etc. 

f. Remove the armature bearings using the 
No. 84020 bearing puller (not furnished as part 
of Tool Equipment TE-50). 

Caution: Use the No. 84020 bearing puller 
on bearings which have a built-in dust shield 
with extreme care. Position the bearing puller 
so that pressure is exerted on the outer bearing 
race only. Pressure exerted on the dust shield 
will crush the shield and thereby destroy the 
bearing. Do not attempt to pry the bearings off 
with a screw driver. 


150. Special Cleaning Instructions for Motor 
The instructions given in this paragraph are 
for the cleaning of the internal parts of the 
motor. See 40c for instructions for cleaning the 
external parts of the motor. 
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a. Disassemble the motor. (See par. 149.) 

b. Clean all dust, paper lint, nonoily dirt, ete., 
from the stator and armature windings by 
brushing carefully with a clean, dry sash brush. 

Caution: Be careful not to damage the wind- 
ings. 

c. Clean all oil, grease, or gummy deposits 
trom the face of the armature and stator by 
wiping with a piece of clean cheesecloth that 
has been dampened with dry-cleaning solvent 
(SD). Do not use an excessive amount of dry- 
cleaning solvent (SD). 

d. Clean the end bells, bearings, motor pin- 
ion, and any other all-metal parts by immersing 
in a container of appropriate cleaning fluid. 
(See par. 144.) Be sure to dry and lubricate 
the parts as directed for each of the cleaning 
materials. Use a sash brush to remove dirt, 
grease, or gummy deposits. 

e. Clean all dirt, dust, oil, grease, gummy de- 
posits, or other foreign material from the com- 
mutator by rubbing with a piece of clean 
cheesecloth dampened with carbon tetrachlor- 
ide. Be careful not to damage the windings. 

Note. Discoloration of the commutator segments 
caused by carbon particles becoming imbedded in face 
of the sezments should not be removed unless the com- 
mutator must be refinished because it is badly grooved 
or if the brushes spark excessively. See paragraph 152 
for further information on resurfacing the commutator. 


151. General Instructions for Replacement and 
Repair of Motor Armature 


a. After long periods of operation, the com- 
mutators of series motors become worn and 
grooved by the brushes and require resurfacing 
as described in paragraph 152. If the surface 
of the commutator is not grooved deeply and 
has a smooth, even, grayish coating of oxide, 
no repairs are required unless there is exces- 
sive sparking at the brushes under load. 

b. If there is excessive sparking of brushes 
on a commutator that is not grooved or pitted, 
clean the commutator with cloth moistened 
with carbon tetrachloride, turning the shaft 
over by hand after the brushes are removed as 
described in paragraph 158. 

c. If there is still excessive sparking, remove 
the armature from the motor and clean the 
commutator lightly with +0000 sandpaper. To 
do this, wrap a piece of sandpaper around the 
commutator and rotate the armature in a lathe 
or between other fixed centers, holding the 
sandpaper lightly by hand, 
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Note. The copper commutator segments frequently 
become quite dark because of carbon particles from 
the carbon brushes which become imbedded in the com- 
mutator segments. This discoloration greatly increases 
the life of the sezyments. DO NOT polish to remove the 
discoloration unless the segments are deeply grooved. 

d. Inspect the commutator carefully to deter- 
mine if it is necessary to undercut the segment 
insulators. The top of the insulator must be 
below the level of the adjoining commutator 
bars, to prevent small carbon particles from 
the brushes lodging in the separators and short- 
ing the bars. 

e. Lower echelons should replace the motor 
when the commutator requires resurfacing and 
higher echelons should complete repairs or re- 
place the motor in accordance with local in- 
structions. 


152. Resurfacing Motor Commutators 


When authorized by local instructions the com- 
mutator may be resurfaced by experienced per- 
sonnel as follows: 

a. REFINISHING COMMUTATOR SURFACE. (1) 
Mount the motor armature between centers on 
a lathe so that the shaft does not run out of line 
more than .0005 inches. Make a series of light 
cuts across the entire width of the commutators 
with a sharp cutting tool. Continue the cuts un- 
til enough metal is removed to eliminate the 
grooves and rough spots in the surfaces. DO 
NOT REMOVE MORE METAL THAN NE- 
CESSARY. 

(2) Polish the commutator with a strip of 
fine sandpaper (+000 or #0000) held in flat 
contact with the armature as it revolves in the 
lathe. 

Caution: Do not attempt to smooth a rough 
commutator with sandpaper unless a lathe is 
available. DO NOT use emery cloth or carborun- 
dum paper as above carborundum particles 
may cause trouble in the electrical circuits. 

b. UNDERCUTTING COMMUTATOR Bar SEPA- 
RATORS (INSULATORS). (1) Tool equipments 
furnished to the larger repair shops may be 
equipped with any one of several types of un- 
dercutting tools. Do not attempt to use special 
undercutting tools until the directions furnished 
with them have been carefully studied. 

(2) If no standard undercutting tool is avail- 
able, improvise a tool from a piece of hacksaw 
blade. Grind the sides of the teeth so that the 
total width of the teeth is a little less than the 
width of the separators, Hold this improvised 


tool at an angle so that only one or two teeth 
are in contact with the mica, and draw the 
tool in a direction away from the windings. 
Repeat the process until the surface of the 
mica is %4 to 1445 inch below the surface of the 
metal segments. Repeat for all the segments. 

Caution: After the mica has been undercut 
between all segments, check to be sure that no 
slivers of metal remain in the slots. These 
slivers would short the commutator segments 
and burn out the windings when the motor was 
started. 


153. General Instructions for Replacing Motor 
Brushes 


a. In removing the brushes, note or mark 
the position so that the brush may be replaced 
in the same holder and with the same side 
uppermost. If the brush has a number stamped 
on the carbon, this may be used as a guide. 


b. Inspect the brushes as follows: 

(1) Check to be sure at least %,-inch of 
brush material remains. 

(2) Check to be sure the surface bearing on 
the commutator constitutes at least one-third 
of the brush face. 

(3) The brushes should make contact across 
at least three-fourth of the long dimension of 
the brush face. 

c. If the above requirements are not met, 
substitute a new brush which has been properly 
surfaced as described in the next paragraph. 


154. Surfacing and Installing Motor Brushes 


The methods of shaping the brush face to the 
proper curvature are as follows: 

a. Wrap a piece of #40000 sandpaper around 
a sector of the armature under the brush holder. 

b. Place the brush in the holder with the 
numbered or marked side up, bearing against 
the sandpaper under the normal pressure of 
the brush spring. 

c. Turn the armature (around which the 
sandpaper is wrapped) back and forth by hand 
until the brush surface has the proper curva- 
ture. The last turning of the armature should 
be in the normal direction of rotation. 

d. Remove the brush and bevel the edges 
slightly with sandpaper. 

e. Wipe off the brush with a piece of cloth 
slightly moistened with carbon tetrachloride. 

f. See that the pig tail inside of the brush 


spring is intact, free from kinks, and will allow 
the brush spring to extend properly. 

g. Clean out the brush holder with cloth 
moistened with carbon tetrachloride and 
wrapped around a screw driver blade or simi- 
larly shaped tool. 

h. Reinsert old brushes in the same brush 
holder and with the same side uppermost. 

i. Insert a new brush or a brush that has 
just been resurfaced with the numbered side up. 

j. See that the brush moves freely in the 
brush holder. Check the pressure of the brush 
springs and see that they meet the specified re- 
quirements. 


155. Replacing Armature Bearings 


a. GENERAL. (1) Install new bearings if in- 
spection of the old bearings indicates that the 
bearings are burned, cracked, badly worn, or 
injured in any way. 

(2) Exercise great care in handling the bear- 
ings both before and after they are cleaned so 
that no dirt will get inside of the bearing races. 
Lubricate all bearings, including old bearings 
found to be in good condition by cleaning and 
inspecting; also lubricate new bearings with 
grease before being placed on the shaft. In 
addition to the lubrication factor, the grease 
aids in preventing dirt from entering the bear- 
ing while it is out of the motor. Use a paper 
washer placed over the exposed side of the bear- 
ing as a further aid to prevent dirt from enter- 
ing the bearing. 

b. INSTALLATION OF BEARINGS. (1) In the 
larger repair shops some type of arbor press 
or bench vise will, normally, be available. This 
can be used to press the bearings onto the arma- 
ture shaft. 

(a) Slip the bearings onto the armature 
shaft as far as they will go fingertight with the 
dust covers (when bearings are so equipped) 
nearest the windings. 

(b) Prepare two blocks of hard wood of 
equal length and about 1 inch longer than the 
shaft extension. The hardwood block must be 
shaped to avoid any pressure on the ball bear- 
ing or outer race. Place one of these blocks on 
each side of the shaft, with one end bearing 
against the inner bearing race and the other 
against the rear vise or arbor press jaw. Place 
another block between the other end of the 
armature shaft and the other vise or arbor 
press jaw. Tighten vise very slowly until there 
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Figure 122. Pressing armature bearing onto its shaft by use of a vise. 


is an even pressure exerted on both sides of 
the bearings. Be careful not to bend the shaft. 
Tighten the vise slowly until the bearing is 
pressed completely against the shoulder on the 
armature shaft. Repeat the procedure to mount 
the bearing on the other end of the armature 
shaft. Figure 122 shows the method of pressing 
a bearing on the armature shaft using a vise. 

(2) When a suitable press or vise is not 
available and bearings must be installed on the 
motor shaft the following method may be used 
when authorized as a field expedient. 


(a) Slide the bearings onto the armature 
shaft as far as they will go fingertight with 
the dust covers (when bearings are so 
equipped) placed nearest the winding. 

(b) Prepare a piece of copper or brass pipe 
about 1 inch longer than the shaft extension 
and having an inside diameter slightly larger 
than the diameter of the armature shaft. Slip 
the copper or brass pipe onto the shaft so that 
it bears against the inner bearing race. If cop- 
per or brass pipe is not available, use iron pipe 
and a brass washer to keep from damaging the 
inner bearing race. 

(c) Stand the armature on end with the 
pipe resting on the bench or work table. (See 
fig. 123.) 

(d) Place a block of hardwood over the other 
end of the armature shaft and pound with care- 
ful, even strokes until the bearing is forced 
firmly against the shoulder of the shaft. 

Caution: Be sure the pipe bears against the 
inner race of the bearing. Also, be careful not 
to bend or otherwise damage the armature or 
shaft. 


136 


ARMATURE 


SHOULDER ON 
ARMATURE SHAFT 
LENGTH 


$8] 
SHAFT 


EXTENSION BRASS OR COPPER 


PIPE 1 INCH LONGER 

THAN SHAFT EXTENSION 
{a AND SLIGHTLY LARGER 
IN DIAMETER 


TL54493S 


Figure 128. Mounting bearings on the armature shaft 
by use of hammer and soft metal pipe. 


156. Reassembly of Motor 

a. PREPARATION. Thoroughly clean and dry 
the motor before reassembling. Examine the 
bearings and parts which should be free from 
dirt before the reassembling is started. 


b. STEP-BY-STEP ASSEMBLING. (1) Position 
the bearing retainer so that the holes match 
the position of the retainer screws. 

(2) Insert armature into stator so that the 
bearing opposite the commutator end of the 
shaft enters the end bell. Do not use force as 
the bearing should enter the end bell without 
excessive effort. 

(3) Remove the commutator brushes if they 
are still in the end bell, and place the end bell 
on the commutator end of the shaft. Gently tap 
the end bells into place. 

(4) Replace the motor frame bolts and 
tighten opposite sides at the same time so as 
not to screw the end bells. 

(5) Using a toothpick or piece of stiff wire, 
move the bearing retainer ring into position 
so that the retainer ring screws can be started. 
Tighten both retainer screws at the same time. 

(6) Replace the motor pinion and _ pilot 
screw. 


157. Introduction to Governor Repairs 

a. GENERAL. Governor contacts cause con- 
siderable trouble when they are not in good 
condition. All governor contacts in good condi- 
tion have an over-all grayish color. When the 
contacts become pitted, or if, for any other 
reason, the grayish color does not cover 75 
percent of the contacting surfaces, both con- 
tacts should be replaced with new contacts as 
described in paragraphs 159 and 160. 

Caution: Always replace governor contacts 
in pairs. Do not touch the contacting surfaces 
with the fingers because even minute deposits 
of moisture or dirt will cause arcing and pit- 
ting. 
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b, CONTACTS IN SATISFACTORY CONDITION. 
The surfaces of governor contacts may be cov- 
ered with very small build-ups and craters and 
the governors still operate satisfactorily. Figure 
124A shows an enlarged view of small build- 
ups and craters on a pair of contacts that are 
operating satisfactorily. The build-ups on one 
contact almost entirely match the craters on 
the opposite contact, thus giving a maximum 
of contacting surface. Contacts in this condi- 
tion need not be replaced unless trouble is ex- 
perienced in securing and maintaining the 
proper speed adjustment. 

c. COMMON CAUSES OF CONTACT TROUBLE. 
(1) Trouble due to poor surface condition is 
frequently the result of a previous attempt to 
burnish or file a new surface on old contacts. 
In such cases the build-ups have been removed 
as shown in figure 124B but the craters still 
exist with the result that the amount of con- 
tacting surface is reduced. 

(2) A shift in the position of either contact 
(except while adjusting new contacts) will re- 
sult in build-ups and craters being positioned 
as shown in figure 124C. This condition results 
in extremely erratic motor speed since practi- 
cally all of the contacting surface has been lost. 


158. Disassembly of Governor 

When it is desired to completely disassemble 
the governor and governor brush assembly, 
proceed as follows: 

a. Remove the screw holding the governor 
adjusting bracket to the brush spring plate 
bracket. 

b. Remove the screw holding the governor 
adjusting bracket to the brush spring plate, 
and remove the adjusting bracket. 
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Figure 124. Enlarged diagrams of governor contact surfaces. 
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Note. When the governor brush assembly does not 
require repair, merely loosen the screw in (2) above 
and raise the left end of the governor adjusting bracket 
so that it pivots (on the loose screw) to the right of 
the governor, 

c. Remove the screws holding the brush 
springs in place, and remove the springs. 

Note. If complete disassembly is net desired, the 
springs may be pushed aside to allow removal of the 
governor, 

d. Loosen the screw holding the governor to 
the switch end of the rotor shaft and slip the 
governor from the shaft. 

e. Remove the screws securing the target 
and governor cover, and remove the target and 
cover. 

f. Unhook the No. 6326 spring. (See fig. 125.) 


g. Loosen the screw which clamps the feather 
spring on the end of the No. 6314 contact 
spring (fig. 125), and lift the contact spring 
out of the governor shell. 

h. Remove the nut and lockwasher on the 
No. 6320 contact screw (fig. 125) and lift out 
the contact screw. 
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Figure 125. Internal view of governor. 


159. Replacing Governor Contact Points 

a. The contact points are made of tungsten 
material and are attached to the contact screw 
and spring by solder. Heat the old contact 
points with a soldering iron and remove the 
points. When a contact requires: replacement, 
replace both the upper and lower contact points 
at the same time. This procedure tends to elimi- 
nate difficulties in seating the contacts. 

b. Solder new points onto the contact screw 
and spring. Use a soldering iron. Do not heat 
the points excessively. The new point on the 
contact screw is properly aligned when the 
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contacting surface of the new point is perpen- 
dicular to a line through the center of the con- 
tact screw. (See fig. 126.) The new point of the 
contact spring is properly aligned when there 
is no appreciable gap between any part of the 
contacting surface of the new point and the 
straight edge when checked in the manner 
shown in figure 126. 


Note. Old style No. 6814 contact springs were 
equipped with contact points which screwed into the 
spring and were bonded by a drop of solder at the 
end of the spring. New style are not threaded and the 
points are fastened to the contact springs only. 
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Figure 126. Alignment of new governor 
contact points. 


160. Repair of Contact Points 

For emergency operation when trouble is due 
to build-ups or pitting and new contact points 
are not available, remove both contacts and 
lightly dress them with a fine carborundum 
stone (part of Tool Equipment TE-50). A par- 
ticularly large build-up may have to be knocked 
off with a screw driver and then dressed with 
the carborundum stone. BOTH CONTACTS 
SHOULD BE REPLACED AS SOON AS POS- 
SIBLE. THIS IS NECESSARY TO AVOID 
MORE TROUBLE FROM BUILD-UPS AND 
PITTING WHICH FORM QUICKLY ON RE- 
SURFACED CONTACTS. 


161. Reassembling Governor 

a. Insert the No. 6320 contact screw into the 
hole in its mounting block. Place a No. 2191 
lockwasher and a No. 6345 nut on the end of 
the contact screw. Tighten the nut securely. 

b. Insert the feather spring of the No. 6314 
contact spring under the clamp on its mounting 
block and tighten the clamp screw until the con- 
tact spring is held friction tight. The contact 
should remain slightly separated (approxi- 
mately 0.005 inch). 

c. Hook the No. 6323 spring onto the con- 
tact spring and turn the adjusting wheel until 
all tension is released. Contacts should return 
to the slightly separated position (b above). 

d. Insert a piece of white paper behind the 
contacts as shown in figure 125. 
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Figure 127. Positioning governor contacts. 
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e. Illuminate the contacts with a flashlight, 
or other small lamp, and turn the adjusting 
wheel until the contacts just touch. 

f. Slide the contact spring to the right or left 
until the sides of the upper and lower contact 
points are in line. If a gap can be seen on 
either side of the contacts, loosen the contact 
mounting block retaining screw and move the 
top of the block to the right or left. At the same 
time, shift the contact spring to keep the con- 
tact points in line. (See fig. 127.) Tighten both 
the contact spring clamp screw and the contact 
mounting block retaining screw. 

g. If a gap at the front or back of the con- 
tacts is noticed, use a pair of long-nose pliers 
to twist the feather spring on the end of the 
contact spring. (See fig. 127.) Repeat any of 
the operations that may be required until the 
contacts meet all requirements for position. 

h. Turn the adjusting wheel so that the ten- 
sion of the No. 6328 spring is near the midpoint 
of its range. 

i. Reassemble the governor cover and target 
on the governor and remount the governor on 
the motor. 


TO GLOSE_¢ GONTAGT GAP AT FRONT OR BACK. 


162. Inspection, Cleaning, and Repair of 
Governor Contact Disks 

a. Governor contact disks should be cleaned 
with a piece of cloth dampened with carbon 
tetrachloride. A smooth, even grey coating of 
oxide is a desirable condition, and the contact 
disks should not be disturbed unless there is 
excessive sparking at the brushes. 

b. To remove pits or burned spots from con- 
tact disks, use +0000 sandpaper held by hand 
and with the motor running at normal speed. 
A piece of cloth should be held with the sand- 
paper in such a way as to immediately wipe off 
the cuttings and particles. 

c. The surface of contact disks should not be 
touched with the hand, as minute deposits of 
moisture or dirt will cause arcing and pitting. 


163. Repair and Replacement of End-Ring 
Governor Brushes 

a. Replace the No. 78403 carbon brushes on 
the tips of the end-ring governor contact springs 
when the brushes have worn down to 4g inch. 
Replace the individual brushes in the follow- 
ing manner when it is not desired to replace 
the entire brush assembly. 

b. Unsolder the old brush from the spring. 
Clean out any solder remaining in the hole from 
which the brush was removed. Insert the new 
brush in the hole and solder firmly in place. 

c. Place the governor brush assembly in 
proper position and tighten the mounting 
screws. 


164. Testing Repaired Governors 

a. After the governor is completely reassem- 
bled and adjusted new contacts are seated by 
running the motor on test for at least 1 hour. 
Check the speed every 15 minutes and imme- 
diately investigate any sudden change in the 
motor speed. 

b. If the motor speed is erratic, disassemble 
the governor and recheck the contacts for build- 
ups and alignment. If build-ups are found, re- 
place the contacts. After realigning the contacts 
reassemble the governor and run the motor 
again for 1 hour. 

c. The operation of the governor is satisfac- 
tory if the motor speed has not changed ap- 
preciably at the end of the test run. 
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165. Introduction to Keyboard Repairs 

a. All inspection, cleaning, repairing, re- 
placement, and adjustment of keyboard parts 
should be completed with the keyboard removed 
from the base. 

b..As most of the parts are exposed when 
the keyboard is removed from the teletype- 
writer, no special disassembly is required for 
general cleaning and inspection purposes. In- 
structions for disassembling the transmitting 
shaft assembly and transmitter (sending) con- 
tacts are furnished in paragraphs 168 and 169. 

e. For ordinary repair cleaning see preven- 
tive maintenance cleaning instructions in 39a. 
When an excessive amount of dirt or gummy 
deposit is encountered, the wiring may be re- 
moved and the entire mechanism immersed and 
brushed, and then dried as described in para- 
graph 144, 

d. For replacement of keyboard parts not 
described in this section, see requirements and 
adjustments, section XIV. 


166. Replacing Key Tops 

a. Replace all key tops that are so worn they 
are not readable and any missing key tops. 

b. Key tops are removed from the key levers 
by turning the tops one-quarter turn in a clock- 
wise direction and lifting them up. Replace the 
caps by arranging the cap in the normal posi- 
tion and pressing the cap down on the key lever 
while holding the key lever from underneath. 
The cap will snap into the proper position. 


167. Replacement of Transmitter Shaft Driven 
Gear 


a. Replace the driven gear if any of the teeth 
are missing, if the gear is badly worn, and 
when the requirements of paragraph 350 cannot 
be met. 

b. To replace the gear, remove the gear pilot 
screw, and slide the gear from the transmitter 
shaft. Slide the new gear on to the shaft and 
replace the pilot screw. 

c. The clearance between the driven gear and 
the transmitter shaft driving gear will have 
to be adjusted. (See par. 147.) 


168. Replacement of Transmitter Shaft, Cam 
Sleeve, and Clutches 

a. Replace the transmitter shaft if it is 

scored. Replace the clutches if teeth are broken 
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or the tips of the teeth are worn. Replace the 
cam sleeve if the cams are badly worn, if the 
cam bearing is badly scored, or if there is 
noticeable play between the shaft and the cam 
sleeve. 

b. To replace transmitter shaft parts, loosen 
the bushing adjusting screws nearest the key- 
board transmitter gear and remove the bush- 
ing. Move the transmitter contacts out of the 
path of the transmitter cam sleeve, and re- 
move the cam sleeve from the transmitter con- 
tacts in the direction of the keyboard transmit- 
ter gear. Slide the cam sleeve, clutch spring, 
and moveable clutch from the shaft. 

c. Replace the new parts in the reverse order 
that the parts were removed. 

d. Adjust the transmitter shaft. (See par. 
348.) 


169. Repair or Replacement of Transmitter 
(Sending) Contacts 

a. Do not clean or burnish transmitter con- 
tacts that are working properly. Clean contacts 
that are out of adjustment or causing trouble 
with carbon tetrachloride, remove build-ups 
with a contact file, and adjust the contacts ac- 
cording to paragraph 346. 

b. Replace the contacts if the contact springs 
are broken or if the contacts are badly burned. 

c. Replace transmitter contacts as a complete 
assembly when possible. 

d. Dismount the contact assembly by remov- 
ing two screws that fasten the contact assembly 
to the frame. 

e. Remove the wiring to the contacts by un- 
soldering the connections at the terminals. 
Clean the wires of excess solder, attach to the 
new contacts, and solder the connections. Exer- 
cise care so as not to change the electrical con- 
nections to the transmitter contacts. 


170. Introduction to Typing Unit Repairs 

a. Instructions required for a major over- 
haul of the typing unit are grouped in the para- 
graphs immediately following this paragraph. 
The instructions are arranged by the principal 
assemblies and subassemblies of the typing 
unit for easy reference when repairs to a single 
item are necessary. 

Note. Instructions for repairing the type bar car- 
riage are furnished in paragraphs 176 and 177. 

b. The various assemblies should be disas- 
sembled only to the extent necessary to com- 


plete the work involved. Complete disassembly 
of the typing unit is warranted only when the 
unit has been subjected to sand, grit, or some 
corrosive element. 


171. Removing and Disassembling Typing Unit 


Subassemblies 

a. RANGE FINDER ASSEMBLY. (1) Remove 
the two screws that mount the range finder on 
the selector assembly. (See fig. 128.) 

(2) Remove the bell crank screw and remove 
bell crank. Remove trip latch screw, and re- 
move trip latch and spring. Remove stop-lever 
screw locknut and stop-lever screw. Remove 
stop-lever spring and stop lever. 

b. Motor STOP BRACKET ASSEMBLY. Remove 
the two motor stop-lever-bracet mounting 
screws. Remove motor stop lever bracket as- 
sembly (figs. 83 and 107). 

c. REMOVAL OF SELECTOR ASSEMBLY. Remove 
the three screws that mount the selector as- 
sembly on the typing unit frame. Carefully 
remove the selector assembly. It is necessary to 
move the vanes to separate the vanes from the 
T levers, and to move the main shaft throw-out 
clutch in a direction opposite to its spring pull 
in order to free the assembly. Handle the selec- 
tor assembly with care so as not to damage the 
small parts. (See fig. 130.) 

(1) Removal of selector magnets. The selec- 
tor magnets may be removed from the selector 
assembly before or after the assembly has been 
removed from the typing unit. Remove the two 
screws that connect the line leads to the selector 
magnets. Remove the two screws that mount 
the magnet bracket to the selector unit. Remove 
the magnets and bracket. as a unit. Replace the 
contact screws. 

(2) Removal of selector armature. The se- 
lector armature may be removed before or 
after the selector unit has been removed from 
the typing unit. Loosen the outside selector 
armature pivot screw locknut, and remove the 
pivot screw. Remove the selector armature 
carefully by moving the armature in the direc- 
tion of the removed pivot screw until the arma- 
ture is clear of the opposite pivot screw, and 
withdraw the armature. 

(3) Removal of selector levers, swords, and 
T levers. Remove the selector lever springs and 
the locking lever spring. Remove the five nuts 
and washers that clamp the separator plates 
together. Remove the separator plates, the 


sword, T levers, selector levers, and locking 
lever. 

d. REMOVAL OF MAIN SHAFT. The main shaft 
may be removed independently of other disas- 
semblies. For detailed instructions see para- 
graph 172. 

e. REMOVAL OF PRINTING BAIL ASSEMBLY. 
DO NOT REMOVE THE PRINTING BAIL 
ASSEMBLY UNLESS REPAIRS ARE NEC- 
ESSARY. The type bar carriage must be re- 
moved before the printing bail assembly can 
be removed. Proceed as follows: 

(1) Remove the printing bail spring and the 
function bail spring. 

(2) Remove the two nuts and washers that 
fasten the function lever to the printing bail. 

(3) Remove the two screws and lockwashers 
that fasten the right-hand bail bearing to the 
typing unit frame. 

(4) Slide the bail assembly to the right until 
the left end of the bail shaft clears the left bail 
bearing, and then remove the assembly. 

f. REMOVAL OF THE SPACING SHAFT. Remove 
the nut and screw that joins the carriage-re- 
turn lock bar to the carriage-return bell crank. 
Remove the two horizontal screws that fasten 
the upper bearing block to the typing unit 
frame. Remove the two screws that fasten the 
upper bearing retainer plate. Remove the two 
screws that hold the carriage-return bracket 
against the typing unit frame. Remove the 
shaft by moving the shaft upward and out. Re- 
move the carriage-return bracket and the at- 
tached parts, 


172. Removing and Inspecting Main Shaft 

a. GENERAL. Most repairs to the main shaft 
parts are made by replacing the part. Main 
shaft parts between the main bearing locknuts 
and the nearest shaft end can be replaced with- 
out removing the main shaft from the typing 
unit. (See fig. 172.) If the main shaft must be 
removed to get at the part that must be serv- 
iced or replaced, completely disassemble, clean, 
inspect, and lubricate the shaft before assem- 
bling it. 

b. REMOVAL OF MAIN SHAFT FROM TYPING 
UNIT. (1) Remove typing unit from the tele- 
typewriter base and place the unit on its right 
side. (See fig. 128.) 

(2) Remove the two screws that mount the 
range finder on the selector assembly, and re- 
move the range finder. 
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Figure 128. Removal of main shaft from typing unit. 


(83) Remove the outer selector-cam friction- 
clutch plate, by turning the plate clockwise with 
a large screw driver, and remove the selector 
cam. 

(4) Place the typing unit so that it rests on 
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its back side, and remove the four screws that 
hold the main bearing caps in place. 

(5) Hold the main-shaft clutch throw-out 
lever away from the main shaft and remove the 
main shaft from the right end. 
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Figure 129. Main shaft parts in sequence of removal. 


c. REMOVAL OF MAIN SHAFT Parts (fig. 
129). (1) Removal of selector cam. The selector 
cam may be removed from the main shaft with- 
out removing the shaft from the typing unit. 
See b(1), (2), and (3) above, 


(2) Removal of bail cam unit. After removal 
of selector cam sleeve, remove selector unit 
friction spring. Grasp main-shaft drive gear in 
one hand and remove the main-shaft bearing 
locknuts by turning the nuts clockwise from 
the selector cam end. Remove the main-shaft 
clutch plates, the main-shaft clutch spring, and 
the bail cam unit. Remove the bail cam friction 
clutch spring and friction disk and washer. 


(3) Removal of space escapement ratchet. 
Remove all parts from the main-shaft drive 
gear end. Remove oil plug. Remove main-shaft- 
gear clamping screw and remove main-shaft 
gear. Remove main-shaft-bearing locknuts, 
turning the nuts counterclockwise from the 


main-shaft gear end. Remove main-shaft bear- 
ing. Remove transmitting-shaft driving-gear 
mounting screw and remove gear. Remove fric- 
tion clutch, stop sleeve, and clutch spring. Hold 
the shaft vertical and lift off the spacing es- 
capement ratchet and gear. Remove the thrust 
bearing race mounting screw. Slide the bearing 
race off the shaft carefully so as not to lose the 
ball bearings. 

(4) Removal of main shaft for replacement. 
Steps 1, 2, and 3 will prepare the main shaft 
for replacement as far as disassembly. 


173. Repairing and Replacing Main Shaft 

a. INSPECTION AND REPAIR PROCEDURE. (1) 
Gummy friction washers. Gummy friction 
washers can usually be cleaned in dry-cleaning 
solvent (SD). Thoroughly dry and lubricate 
the washers with oil before reassembly. Replace 
any washers that have a hardened surface or 
have lost their absorbent qualities. 
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(2) Selector cam unit. When the selector 
' cams become worn so that the requirements 
and adjustments of the selector mechanism 
given in section XIV cannot be met because the 
points of the selector cam are worn, replace 
the selector cam unit with a new unit. 

(3) Drive gear. The main-shaft drive gear 
may be replaced without removing the main 
shaft. (See par. 172.) Replace the gear when 
it becomes badly worn or when the proper 
clearance cannot be obtained by adjustment. 
(See par. 320.) Replace the gear if any of the 
teeth are missing. If the new gear is supplied 
without the hub, disassemble the old gear unit 
by removing the three hub mounting screws 
and lockwashers and the old hub used with the 
new gear. 

b. REPLACING MAIN SHAFT. (1) Remove the 
typing unit from the teletypewriter and place 
it on its back while the main shaft is being re- 
placed. The main shaft can be replaced with 
the selector unit in place but the range finder 
assembly must be removed as described in 
paragraph 171. 

(2) Remove the selector cam and preceding 
components from the main shaft if they are 
not already removed and slide the main shaft 
into place from the right side. 

(3) Move the throw-out clutch lever until 
the main shaft will slide past and into place. 

(4) Place the bearing caps on the main bear- 
ings and tighten screws just sufficiently to pre- 
vent the shaft from shifting. Be careful to 
place the bearing caps so that the beveled cor- 
ner is on the same side as where the casting is 
beveled. 

(5) Place the selector cam and associated 
parts on the end of the shaft. Make certain that 
the friction clutch plates face in the right direc- 
tion, and that the selector cam ends fit into the 
slots of the driven clutch plates. After the 
driving clutch plate on the end of the shaft has 
been tightened, check to see if the selector cam 
can be turned by hand. The cam should turn 
without difficulty. 

(6) See related paragraphs in section XIV 
for complete instructions on the adjustment of 
the main shaft and range finder which must be 
completed before the teletypewriter can be 
operated. 


174. Repairing Platen Assembly 
a. GENERAL. Replace platens if they cannot 
be repaired locally and if the condition of the 
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platen is such that the paper will not feed, or 
if the surface has become sticky or has split. 
Keep the platen free from oils or cleaning sol- 
vents at all times. All repair work should be 
done with the platen removed from the tele- 
typewriter. 

b. REMOVAL OF PLATEN FROM TYPING UNIT. 
A step-by-step procedure for removing the 
platen follows: 

(1) Remove the three pilot screws which 
mount the detent ratchet, located on the right 
side of the platen, to the shaft. 

(2) Remove the platen shaft by sliding the 
shaft and friction clutch out to the left. 

(3) Remove the platen being careful not to 
get oil or greasy dirt on the surface. 

¢. CLEANING THE PLATEN. Clean metal parts 
of the platen with a cloth dampened in dry- 
cleaning solvent (SD). Clean the rubber parts 
with soap and water, wipe off with a damp 
cloth and dry with a clean, dry cloth. 

d. PRESSURE ROLLERS. Release the pressure 
roller springs, back out the shoulder screws, 
and remove the pressure rollers. Do not wash 
the pressure rollers. 

e. REMOVAL OF SHINY OR RouGH PLATEN 
SURFACES. Do not attempt the removal of deep 
cuts or breaks by the following method. Place 
platens in a lathe, and cut a new surface with 
+0000 sandpaper supported in back by a flat 
block. Only remove as much surface as is re- 
quired to remove the rough spots. In the case 
of smooth platens, remove sufficient surface to 
feed paper. 

f. REASSEMBLY OF PLATEN. Reverse the dis- 
assembly procedure when the platen is reas- 
sembled in the typing unit. The platen should 
be in the proper position before the pilot screws 
are inserted. With a flashlight or other small 
light, look down a pilot screw hole of the platen 
detent ratchet and turn the shaft until an in- 
dentation in the shaft can be seen. Screw in the 
pilot screw until it is tight. Move the shaft to 
determine if the pilot screw is centered and 
retighten the screw. Repeat the process until 
the screw will no longer turn. Insert the other 
two pilot screws and tighten. 


175. Reassembling Typing Unit Subassemblies 

a. GENERAL. In general all subassemblies are 
reassembled in the.reverse order in which they 
are disassembled. If the parts have been cleaned 
and the surfaces are free from oil, relubricate 
them as they are_reassembled. Particular at- 
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Figure 130. Replacing range finder. 


tention should be given to all parts which are 
not easily accessible after the reassembling is 
completed. 

b. REPLACING THE RANGE FINDER ASSEMBLY. 
By positioning the range finder in the following 
manner the range finder may be removed and 
reassembled without requiring the readjust- 
ment of the trip-off eccentric screw. After the 
mounting screws have been tightened, they 
should be backed off at least 14 turn. The play 
should then be taken up by exerting pressure to 
the right and up. Tighten the mounting screws. 

c. ADJUSTMENTS. Any adjustments which 
have been altered in the process of disassem- 
bling, cleaning, repair, replacement, or reas- 
sembly of the parts must be completely read- 
justed according to the related instructions in 
section XIV. 


176. Instructions for Disassembly of Type-bar 
Carriage 

a. REMOVAL OF CODE BARS. Remove two 
screws holding the bell-crank bracket to the 
frame of the type-bar carriage. Remove ‘the 
four nuts and washers from the two studs that 
hold the code bars to the carriage frame. Hold- 
ing the code bars together, slide the bars and 
spacer washers out from the studs. Be careful 
not to lose washers that may stick to the outside 
of the code bars and fall off as the bars are 
lifted. 

b. REMOVAL OF PULL BARS AND TYPE BARS. 
Remove the two fulcrum rod pilot screws. Slide 
the fulerum rod out endways. Remove type 
bars. Remove pull-bar springs and pull bars. 
(See fig, 91.) 
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¢. REMOVAL OF PULL-BAR BAIL PLUNGER. Re- 
move bell-crank bracket. Remove the two 
screws that mount the pull-bar guide to the 
carriage frame, and remove the pull-bar guide. 
Remove the bail guide screws and remove the 
bail guides. Remove the two screws that hold 
the roller bracket and remove the roller 
bracket. Remove the two screws and springs 
that fasten the pull-bar bail to the plunger. Re- 
move the bail to the front and remove the 
plunger to the rear. (See fig. 80.) 


d. REMOVAL OF RIBBON OSCILLATOR MECH- 
ANISM. Remove two screws that mount the 
ribbon oscillator mounting bracket to the ecar- 
riage frame. Remove the assembly including 
the margin bell pawl, the ribbon oscillator, and 
the ribbon oscillator springs and levers. (See 
fig. 84.) 

e. REMOVAL OF RIBBON FEED RATCHET 
MECHANISM. Remove the two nuts that hold 
the ratchet bearing cap. Remove the ratchet 
shaft friction spring screw, and remove the 
ratchet shaft. Remove the screw that mounts 
the ribbon feed operating lever to the carriage, 
remove the ratchet pawl spring, and remove the 
ratchet paw! and lever, 


177. Repairing and Replacing Type Bars 

a. GENERAL. The decision to repair or re- 
place faulty type bars should be made in ac- 
cordance with authorized maintenance instruc- 
tions for the organization involved. 

b. REPLACING TYPE BARS. (1) Remove the 
type bar carriage, the ribbon, and two screws 
and the lockwashers that fasten the type-bar 
guide to the adapter plate. Unhook the ribbon 
carrier from the oscillator lever, and remove 
the type bar guide. 

(2) Raise the type bar and move the bar 
beyond its operating top position. Hold the pull 
bar and lift out the type bar. 

(3) Replace the new type bar in the type 
segment, and engage the pull bar so that the 
pull bar is even with the other pull bars when 
the type bar is in the rest position. 

Note. New type bars that are oversize should be 
stoned down with a carborundum stone so that the 
type bar does not bind and has not more than 0.008-inch 
side play when against its backstop and 0.002-ineh side 


play when in its typing position. Carefully clean all 
abrasive from type bar before assembling. 


(4) Reassemble the type-bar guide and rib- 
bon carrier and connect the oscillator lever to 
the ribbon carrier. 
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(5) Replace the type-bar carriage in the 
typing unit (par. 147). 

c. REPAIR OF TYPE-BAR PALLETS. (1) Straight- 
en toes with type-bar toe straightening tools. 

(2) If necessary, reposition adapter plate. 
(See fig. 84.) To reposition the plate loosen its 
two mounting screws, adjust to proper position, 
then tighten the mounting screws. 

(3) Adjust horizontal alignment by heating 
the pallet with the soldering tool and moving 
the pallet up or down by tapping. 

(4) Straighten pallets by gripping type bar 
firmly with the short-nose pliers just below the 
pallet and bending the end of the type bar. 


178. Reassembling Type-bar Carriage Parts 

a. In general all parts are reassembled in the 
reverse order in which they are disassembled. 
If the parts have been cleaned and the surfaces 
are free from oil, relubricate them as they are 
reassembled. Give particular attention to all 
parts which are not easily accessible after the 
reassembling is completed. 

b, Any adjustments which have been altered 
in the process of disassembling, cleaning, re- 
pair, replacement, or reassembly of the parts 
must be completely readjusted according to the 
related instructions in section XIV, 


179. Instructions for Base Repairs 

a. After the typing unit, motor unit, and 
keyboard have been removed from the teletype- 
writer base, the base plate can be easily re- 
moved as follows: 

(1) Remove four nuts from the bolts fasten- 
ing the teletypewriter base to the base of the 
chest. 

(2) Lift the base from the base of the chest. 

(8) Remove the four screws which fasten 
the base plate to the teletypewriter base. 

b. All parts and wiring are accessible for 
inspection and should be cleaned as described 
in preventive maintenance cleaning instruc- 
tions, paragraph 85, and special cleaning in- 
structions in paragraph 144. 

c. Inspect the wiring carefully for damage 
at fasteners and where it passes through open- 
ings in the casting or other parts. When the 
insulation has been seriously damaged or has 
been softened by oil and grease, replace the 
entire length of the wire. When several wires 
have been damaged, replace the entire harness. 


Use rubber and friction tape for temporary 
repairs. 

d. Clean all contacts with cloth dampened 
with carbon tetrachloride. Burnish the con- 
tacts and reposition when necessary. Refer to 
section XIV for instructions on spring tensions. 

Note. See section VIII, moistureproofing and fungi- 
proofing instructions, and treat the bottom of the base 
before reassembling the base plate. 

e. Reassemble the base plate to the teletype- 
writer base and the base to the base of the 
chest in the reverse order of the instructions 
for disassembly in a above. 

f. Clean cords, plugs, and terminal block 
connections on the top of the base as described 
in section V and replace any parts found on 
inspection to be seriously worn. 

g. Instructions for the installation of a filter 
unit to suppress radio-frequency induction 
which may be transmitted from the teletype- 
writer to external power wiring are contained 
in MWO SIG 11-353-1. These instructions ap- 
ply only to the earlier model teletypewriters 
not equipped with a power leads filter. 


180. Instructions for Repair and Replacement 


of Cover 

a. The repairs to the various parts of the 
cover are limited to cleaning as described in 
preventive maintenance instructions, para- 
graph 42, and straightening bent parts before 
refinishing as described in paragraph 182. 

b. Replace a cracked or broken glass cover 
and missing screws. 

c. When a cover or door mounting screw is 
broken and cannot be replaced, drill a hole with 
a small drill and tap it to accommodate a new 
flathead screw. Countersink the hole for the 
head of the new screw. 

d. Replace the padding and facing that has 
become frayed which might drop into the mech- 
anism. 

e. Replace broken lid stop arm and bracket. 

Note. For instructions on replacing old style stop 
arm (Signal Corps stock No. 4182413) with later style 


stop arm (Signal Corps stock No. 4T104572) refer to 
MWO SIG 11-852-1. 


181. Instructions for Repairing Chests 

a. INSPECTION. The chest should be free from 
splits, holes or open glued joints. The chest 
handles and latches should operate without 
binding. Replace any chests which are damaged 
beyond correction by minor repairs, The follow- 


ing instructions may be used in making minor 
repairs to the wooden chests. 

b. REPAIR OF WOODEN Parts. (1) Repair 
glued joints as follows: spread the joint with a 
wedge or screw driver, take care not to split 
or distort the wood and apply glue as far as 
possible in the open joint. Clamp the joint to- 
gether until the glue has dried. 

(2) Repair holes by fitting plugs to the 
holes and gluing the plugs in place. Cut the 
plugs off even with the surfaces of the chest. 

(83) Replace cracked or broken sections by 
gluing or screwing in new pieces of wood. Use 
metal strips or small pieces of wood to repair 
holes which would allow moisture or dirt to 
enter the chests. Temporary repairs which pre- 
vent further damage to the chests will fre- 
quently save time later when the mechanism is 
overhauled. 

c. REPAIR OF METAL FITTINGS. (1) Repair 
latch loops by making a new latch loop from 
heavy iron wire. Use one of the good latch 
loops as a pattern to shape the wire as a re- 
placement loop. 

(2) Bent latches may be removed, straight- 
ened, and replaced. Tighten any loose latches. 
If the woodscrew holes become enlarged, insert 
small pieces of wood so that the screws go in 
tightly. 

d. REFINISHING CHESTS. See paragraph 182 
for instructions on repairing the painted sur- 
faces of chests. 


182. Painting and Refinishing 

a. When a touch-up job is required on painted 
surfaces of the chests or teletypewriters, apply 
paint with a small brush. When numerous 
scars and scratches warrant complete repaint- 
ing, remove the cover, panels, etc., and com- 
plete the work where there is no possibility of 
damaging the teletypewriter mechanism. Use 
dry-cleaning solvent (SD) to soften, and sand- 
paper to clean rust spots and corroded metal 
surfaces. 

Caution: Do not use steel wool. Minute par- 
ticles of steel -wool frequently enter the case 
and remain to cause harmful internal shorting 
or grounding of the circuits. 

b. Only paint authorized and consistent with 
existing regulations should be used in painting 
or refinishing the chests or teletypewriter. 

c. See section VIII for information on mois- 
tureproofing and fungiproofing after repairs. 
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183. Emergency Repairs 

a, GENERAL. Under emergency conditions 
normal requirements for new replacement 
parts may have to be set aside and any avail- 
able parts, assemblies, or units used to restore 
service. 


Note. LOCALLY CONSTRUCTED OR TEMPORA- 
RILY REPAIRED PARTS AND NONSTANDARD 
ITEMS OR ADJUSTMENTS SHOULD BE USED 
TO RESTORE SKHRVICE ONLY UPON PROPER 
AUTHORITY AND SHOULD BE REPLACED OR 
READJUSTED AT THE EARLIEST POSSIBLE 
OPPORTUNITY. 


BRAZING 


Figure 131. Repair by brazing. 


b. CASTING REPAIRS. I*rames of cast iron or 
steel may sometimes be repaired by brazing. 
Figure 131 illustrates a break repaired by braz- 
ing. Take great care in setting up broken cast- 
ings for brazing especially when small errors 
in positioning cannot be corrected by adjust- 
ment. 

c. STRIPPED THREADS. (1) When threads in 
parts have been stripped they can sometimes 


be repaired by using the next larger size tap 
that has the same number of threads per inch, 
and by using the next larger size screw. For 
example, a No. 8-32 thread that has been 
stripped can be retapped with a No. 8-32 tap, 
and a No. 8-32 screw used instead of the No. 
6-82 screw. 


(2) When the above method is not suitable, 
repairs may sometimes be made by drilling a 
clearance hole for the screw, and soldering a 
steel hexagon nut over the hole on the side 
away from the screw (fig. 182). 


Figure 132. Repair of threads. 


d. REPAIRS BY SOLDERING. Solder may be 
used in joining any metals which can be tinned, 
such as copper, brass, or steel; but the repairs 
must be made in such a way that there is little 
strain on the solder. Figure 133 shows a repair 
to a steel bar using solder and a piece of sheet 
metal bent in the form of a U. Both the sheet 
metal and the repaired part must be tinned 
using an acid flux. In case of the above ex- 
ample, a large area of solder holds each side 
of the broken part to the sheet metal, and the 
sheet metal gives the joint strength. When acid 
flux is used for tinning, the parts must be 
cleaned in hot water to remove the traces of 
acid left after soldering. 


SOLDER 


Figure 183. Repair by soldering. 
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e. TEMPERED METAL Parts. (1) Parts such 
as small springs, broken near the ends, may 
sometimes be used by turning up a new end 
loop with a pair of pliers. 


(2) Large springs and tools that are broken 
near the ends can sometimes be heated and 
bent into shape. Figure 134 shows a spring, the 
end of which has been repaired by heating and 
reshaping. Certain tools can be heated, re- 
formed, hardened, tempered and resharpened 
in order to restore their usefulness. 


TASK 


Figure 134. Repair of metal spring. 


Section XIV 
REQUIREMENTS AND ADJUSTMENTS 


184. Introduction to Test Requirements and 
Adjustment Procedures 


a. GENERAL. The data in this section includes 
all test requirements and adjustments for 
Printer TG—7—A and Teletypewriters TG—7-B 
and TG-37-B. The information is arranged in 
the sequence that will normally be followed 
when a test and adjustment of a complete tele- 
typewriter is undertaken. 


b. INDEX. When a complete test and adjust- 
ment is not involved, reference should be made 
to the special requirement and adjustment in- 
dex in this section to locate the desired infor- 
mation. 


Caution: Always remember that a change in 
any one adjustment requires the checking of all 
related adjustments. 


c. REQUIREMENT AND ADJUSTMENT INDEX. 


Assembly Adjustment Paragraph 
Base Unit: 

Keyboard jack springs adjustment .......... 366 

Line jack springs adjustment ..........-.005 365 


Motor unit slip connection springs adjustment 364 

Typing unit slip connection springs adjustment 367 
Center Contact Governor: 

Inner and outer disk contact spring adjustment 377 


Governor brush bracket adjustment ......... 3881 
Governor brush spring plate bracket adjust- 
INET El pajerore mtarete tele over dates Sraissa bins ce eiancrerectre 378 
Governor shims adjustment ............-..- 376 
Motor speed adjustment ...........e00ee0e- 26 
Speed adjusting lever stop plate adjustment.. 375 
Keyboard: 
Clutch throw-out lever eccentric adjustment... 356 
Intermediate pawl eccentric adjustment ..... 355 
Key lever spring tension adjustment ........ 360 
Lock-loop spring adjustment ............685 844 
Lock-loop roller (adjustable) adjustment..... 851 
Lock-loop roller (nonadjustable) adjustment.. 352 
Locking lever shaft bracket adjustment...... 345 
Repeat-space rod adjustment ...........+06- 861 
Repeat-space rod bracket adjustment ........ 362 
Transmitting cam cylinder end play ........ 349 
Trip-off pawl eccentric adjustment.......... 3857 
Trip-off pawl spring adjustment............. 359 
Trip-off pawl stop plate adjustment ......... 354 
Universal bar pilot screws adjustment...... . 353 
Send-Receive-Break Mechanism: 
Break lever adjusting plate adjustment...... 369 
Send-receive-break contact springs adjustment 373 
Stop lever plate adjustment .........+-..+4- 368 
Stop lever spring tension ..........-+eeeeee 372 
Stop lus "adjustment... ic. ssa ecice sacs eer 370 
Upper contact lever spring tension ......... 371 
Typing Unit: 
Armature locking lever spring tension ...... 238 
Armature locking wedge adjustment ...... Beery 
Armature stop adjustment ..............00. 236 
Armature trip-off eccentric screw adjustment 252 
Bail cam unit friction clutch torque ........ 342 
Blank function lever spring tension ........ 325 
Blank printing and spacing cut-out function 
lever SPLINES CENSION§ w. «occicjeresess 16 sei sce 55's 05s 260 
Blocking plate adjustment ...........5ee000- 225 
Carriage guide screws adjustment ......... 315 
Carriage-return clutch spring tension ...... 3811 


Carriage-return function lever spring tension 309 
Carriage-return latch-bar-latch adjustment... 303 
Carriage-return latch-bar-latch shims adjust- 


Pile OOOO ORO DO0 DUS OCOD LOS 302 
Carriage-return lock-bar adjustment ........ 306 
Carriage-return lock-bar-latch eccentric screw 

BCL UISUIVION Gadetete ils Veieke easy nta tots alain sielaresere enerenetels 304 


Carriage-return lock-bar-latch spring tension 305 
Carriage-return operating lever spring tension 310 
Carriage-return operating lever stop screw ad- 
TUSEINENIE  sletaisia sievaneic ees ei acai Fel sie 'isee sialleb.e 307 
Carriage-return reset-bar spring tension,..... 308 
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Assembly Adjustment Paragraph 
Carriage-return spring drum adjustment .... 820 
Carriage support and pull-bar bail plunger 

rollers -adjUstmMent) nes euch eterno 216 
Clutch throw-out lever spring tension ..... 358 
Code-bars and bell cranks adjustment....... 316 
Code-bar mounting plate adjustment ....... 191 
Dash-pot lever spring tension ............. 312 

Dash-pot vent screw adjustment ........... 343 
Figures, letters, and line-feed function lever 

BPLINGS- AATUBTMENE: vious wssacorselereloc et oteias 258 
Figures stop screw adjustment ............. 257 
Funetion bail blade adjustment ........... 261 
Function bail spring adjustment .......... 229 
Function lever bail adjustment (one piece).. 228 
Function lever bail adjustment (two piece).. 224 

Governor brush spring pressure .......... 379 
Governor brush spring tension ............. 380 
Governor contacts adjustment ............. 382 
Governor-speed-adjusting wheel friction 

WOSNEL  AAILSUMEN UE crscorderete ceeverelely.e siete aie 374 

Intermediate-lever spring adjustment ...... 330 
Intermediate-lever stop bracket adjustment... 329 
Left margin adjusting screw adjustment .... 335 
Left motor-stop contacts adjustment ...... 328 
Left pull-bar spring bracket adjustment ..... 214 
Letters stop screw adjustment ............. 256 
Letters and figures shift adjustment ....... 263 
Letters and figures push-bar springs adjust- 

re) aR RS CERO PON Soto ORTHOSES LEM OR 268 

Line-feed check lever adjustment ........... 279 
Line-feed check lever spring adjustment ..... 280 
Line-feed check post stop screw adjustment... 278 
Line-feed check screw adjustment ......... 277 
Line-feed detent lever adjustment ......... 272 
Line-feed detent lever spring tension ...... 275 
Line-feed link turnbuckle adjustment....... 273 
Line-feed pawl spring tension .............. 276 
Line-feed push-bar spring tension .......... 274 
Locking function lever spring tension ....... 3818 
Main shalt -adjustmenticiciajccmicreic cle alsers sisi 17: 
Main-shaft clutch spring adjustment ....... 229 
Main-shaft clutch throw-out lever adjustment 218 
Main-shaft clutch throw-out lever spring ad- 

NUISHIMENIG. erat sl sseua terete: cris ater oipteretecg a slave autiprrNG 219 

Magnet bracket adjustment ............... 253 
Margin adjusting screw-arm spring tension... 215 
Margin bell hammer adjustment ........... 293 
Margin bell hammer spring adjustment ..... 294 
Margin bell pawl spring adjustment ....... 209 
Margin signal bell adjustment ............. 840 
Motor brushes adjustment ................ 388 
Motor plate adjustment ............0ee00- 831 
Motor stoped yustiient 2c cie ev eceies: eco yevoisrstsave.s 239 
Motor-stop contact-lever spring tension ..... 247 
Motor-stop function lever .............-05 248 
Motor-stop lever backstop screw adjustment... 242 
Motor-stop lever bracket adjustment........ 240 
Motor-stop lever eccentric adjustment ...... 241 
Motor-stop lever spring tension adjustment... 246 
Motor-stop pawl backstop adjustment ...... 243 
Motor-stop pawl spring ............-.s00. 245 
Motor-stop release lever eccentric adjustment 244 
Mounting of bell crank assembly ........... 212 
Orientation of range finder ............... 27 
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Assembly Adjustment Paragraph 
Paper chute springs adjustment ........... 285 
Paper fingers adjustment ................02- 286 
Paper-finger shaft spring tension ........... 287 
Paper guides adjustment .................. 290 
Paper spindle drag spring adjustment ....... 321 


Paper straightener rod springs adjustment... 289 
Paper straightener rod stops adjustment .... 288 


Platen balance spring tension .............. 264 
Platen friction assembly adjustment ........ 322 
Pinte shatcradiUsSuMienbirasryceaictcetes alegre 269 
Platen-shift stop post adjustment ........... 255 
Platen unit pilot screws adjustment ......... 254 
Plunger guide roller bracket adjustment .... 187 
Plunger-roller eccentric mounting stud ad- 
JUStMEeNt 5s sae Wes elssceye lei e¥s Sovec ino nena 188 
Pressure-roller release cams adjustment ..... 282 
Pressure-roller release lever shafts adjust- 
PILGTL Gs ei oa argv enet os ohsneCehofersvorstatara is svehalepanerevsv evolettie 284 
Pressure-roller release shaft collars adjust- 
INENGS siensterertie Rav erat snsiakereteteietar storeietd tec aigievererebene 281 
Pressure-roller tension springs adjustment... 283 
Printin&. bailvadjustment ccs cere cvesc ere ccs 222 
Printing bail spring’ tension adjustment ..... 230 
Pill:bax spring tensions scersieis s:0:s:0 odes ev eies 189 
Range finder orientation .................5- 27 
Repeat-space rod spring tension ............ 363 
Reset lever down stop screw adjustment ..... 334 


Reset lever lower adjusting screw adjustment 383 
Ribbon-feed shaft bearing plates adjustment... 190 
Ribbon-feed shaft bearing plates adjustment 192 
Ribbon-feed shaft detent spring adjustment... 193 


Ribbon-lock-out bar adjustment ............. 338 
Ribbon-lock-out bar detent spring (adjustable) 

FLT USUMIONIE: cress sree tee eletsh sof exsrore lovers, cretansihasarne 211 
Ribbon-lock-out bar detent spring (nonadjust- 

BOLE) PAATUSEMEN Gis ererccs os etelecisteye osstonesels wica rossi 210 
Ribbon-oscillator lever adjustment .......... 337 
Ribbon-oscillator lever spring adjustment ... 207 
Ribbon-reverse bail spring tension .......... 204 
Ribbon-reverse pawl springs tension ......... 2038 
Ribbon-reverse shafts adjustment .......... 200 
Ribbon-reverse shafts collars adjustment .... 201 
Ribbon-reverse shafts links adjustment ..... 202 
Ribbon-shift-lever bracket adjustment ....... 206 
Ribbon-shift-lever spring tension ......,.... 208 
Ribbon spool brackets adjustment .......... 195 
Ribbon spool cups adjustment .............-- 198 
Ribbon spool shaft spur gears adjustment.... 196 
Right margin adjusting screw adjustment..... 336 
Right motor-stop contact adjustment ....... 327 
Right pull-bar spring bracket adjustment .... 218 
Selector armature adjustment .............. 233 
Selector-armature bracket adjustment ...... 285 
Selector-armature bracket link adjustment ... 234 
Selector cams adjustment ..............000% 217 
Selector clutch torque ......0.ccccsccesceves 841 
Selector lever springs adjustment .......... 231 
Selector separator plates adjustment ........ 232 
Selector vanes adjustment ................. 228 


Send-receive mechanism plate adjustment..., 326 
Send-receive reset lever upper adjusting screw 


AAT USCIS Ur ete crap oversee ciaesteses et slelone le tsavits mire vctare 332 
Send-receive T-lever friction washer adjust- 
INET Ge cassis Cestoivsaieeve chef atereretereetecencieietsy vee Miers! -OLe 
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Assembly Adjustment Paragraph 
Shift detent adjustment ..........eceeerees 265 
Shift detent spring adjustment ............ 266 
Signal bell hammer backstop adjustment ..... 298 
Signal bell hammer spring tension .......... 295 
Signal bell function lever spring tension ..... 301 
Signal bell latch-bar-latch adjustment ....... 291 
Signal bell latch-bar-latch shims adjustment.. 296 
Signal bell operating lever spring tension .... 299 
Signal bell reset-bar spring tension ......... 300 
Single-double line-feed detent adjustment..... 270 
Single-double line-feed detent spring tension... 271 
Sixth vane adjustment ...........005eeceeee 227 
Sixth-vane detent spring tension ........... 319 
Sixth-vane extension adjustment ........... 267 
Sixth-vane extension springs adjustment ..... 226 
Space function lever spring tension ......... 259 
Spacing clutch torque ..........cccecccesecs 339 
Spacing-escapement-pawl operating arm ad- 

TUSGINON Tiers late. sleeves oceretoiere¥e alee a sreheleisiovstee s%¢ 291 
Spacing-escapement pawl spring tension ..... 292 
Spacing rack adjustment ............seeeee. 317 
Spacing shaft lower bearing bracket adjust- 

TST Ge owratesoorersas eis lereceterslalevelsloloreieraieislevets) sere; + 221 
Spacing stop-lever bracket adjustment ...... 313 
Spacing stop-lever spring tension .......... 314 
Stop-lever eccentric screw adjustment ....... 249 
Stop-lever spring tension ............eeeees 250 
Trip-latch spring tension ............ee000. 251 
Transmitting contact gap adjustment ....... 346 
Transmitting-shaft clutch spring tension .... 348 
Transmitting-shaft clutch torque ........... 850 
Type-bar backstop adjustment ............. 205 
Universal function lever spring tension ...... 324 
Unshift on space cut-out lever adjustment... 262 
Vertical ribbon-feed shafts adjustment ..... 194 
Vertical ribbon-feed shafts spring tension.... 199 
Vertical ribbon-feed shaft spur gear adjust- 

TIGHU ® esersr cre srulete levers ?srais bravaretvarilotellnaieue’s ei stevats 197 


185. Details of Requirements and Procedures 
The information in each paragraph is arranged 
under three headings: preparation, require- 
ments, and adjustments. 

a. PREPARATION. Necessary instructions for 
arranging the unit for testing or adjusting are 
furnished under this heading. 

b. REQUIREMENTS. Measurements, spring ten- 
sions, setting, etc., that have been found to give 
the best results are furnished under this head- 
ing. Some requirements have a very small work- 
ing margin and others have a large working 
margin. Owing to slight differences in various 
machines of the same model, some teletype- 
writers function much better when clearances 
are adjusted to minimum values recommended, 
and other teletypewriters give better results 
with clearances adjusted to maximum values. 
The same is true for spring tensions, air gaps, 
etc. Therefore, the requirements given in this 


manual for clearances, spring tensions, etc., 
should be applied as necessary to give the best 
operation. 

c. ADJUSTMENTS. Each adjustment is de- 
scribed in text and for emphasis is often indi- 
cated in the illustrations. The adjustments vary 
in nature, including replacing an old spring 
with a new one, bending a leaf spring with a 
spring bender, repositioning an eccentric screw, 
inserting shims between parts, etc. As a start- 
ing point when making adjustments set the 
clearances, etc., midway between the minimum 
and maximum values until it can be determined 
if more critical adjustments are required. 


186. Preparation for Checking and Adjusting 
a. GENERAL. Teletypewriter adjustments are 
made on the basis of various units and assem- 
blies. To faciltate checking and adjusting, it is 
necessary to remove some of the units and as- 
semblies, or to set up certain functions. 


b. REMOVING AND REPLACING ASSEMBLIES 
AND UNITS FROM ASSOCIATED EQUIPMENT. 
Refer to disassembly and reassembly informa- 
tion in section XIII for detailed information 
when required. 

¢. SETTING UP CERTAIN CHARACTER OR FUNC- 
TION. When the preparation for any adjustment 
specifies setting up a certain character or func- 
tion, use the following method: Rotate the main 
shaft until the printing bail is in its extreme 
rear position. Hold down the front edges of the 
vanes which correspond with the marking im- 
pulses of the code combination to be set-up. 
(See fig. 23.) Then rotate the main shaft as 
directed in the particular adjustment. 


d. SPRING TENSION. Spring tension values 
given in this manual were derived from meas- 
urements made with teletype spring scales, 
which are calibrated for use in a vertical pull 
position. When the scales are used in any other 
position, the reading is an indicated value. To 
get the proper spring value readings, use spring 
scales included in the teletypewriter tool kit 
as shown in the illustrations. 

e. FIXED Pivots. Solid black circles on illus- 
trations indicate fixed pivots. 


187. Plunger Guide Roller Bracket (fig. 135) 
a. PREPARATION. Remove the type-bar carri- 
age. (See par, 142.) 
b. REQUIREMENTS. The clearance between 
either the right or the left end of the pull-bar 
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bail and the stripper plate (fig. 188) should not 
be more than 0.010 inch when the bail is moved 
to its extreme forward position. Also, the 
flanged guide roller should be paralleled, or 
within 0.002 inch of being parallel, to the sur- 
face of the plunger, and both guide rollers 
should turn freely, 


¢. ADJUSTMENT. (1) To adjust the position 
of the pull-bar bail with relation to the stripper 
plate, loosen the plunger guide roller bracket 
mounting screws and move the bracket right 
or left. 


(2) To adjust the flanged roller with relation 
to the plunger, move the roller end of the 
bracket up or down with the mounting screws 
friction-tight. Tighten the mounting screws. 
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189. Pull-bar Spring (fig. 136) 

a. PREPARATION. Remove the type bar car- 
riage and the type bar segment assembly. 

b. REQUIREMENTS. With any spring unhooked 
from its pull bar and an 8-ounce scale hooked 
in the spring eye, an upward pull of 214 to 81% 
ounces should be required to stretch the spring 
to position length. 

c. ADJUSTMENT. Replace with a new spring. 


190. Ribbon-feed Pawl Spring (fig. 137) 

ad. PREPARATION. Remove the type-bar car- 
riage and the type-bar segment assembly. 

6. REQUIREMENTS. With the pull-bar bail in 
its extreme rear position and the carriage held 
in its normal position, unhook the ribbon-feed 
pawl spring from its post. With an 8-ounce 
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Figure 185. Plunger guide roller bracket, 
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Figure 136, Pull-bar spring. 


188. Plunger Roller Eccentric Mounting Stud 
(fig. 135) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. Play between the pull-bar 
bail plunger and the roller should be not more 
than 0.004 inch. Check the play throughout the 
entire travel of the plunger. 

ec. ADJUSTMENT. Turn the eccentric mounting 
stud right or left as required. 
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scale held in a horizontal position and hooked 
in the eye spring, a pull of 214 to 314 ounces 
should be required to stretch the spring to its 
position length. Rehook the spring and remount 
the type-bar assembly, the type-bar backstop, 
and the ribbon carrier. Be careful to get the 
ribbon lockout bar and detent spring (fig. 148) 
and the ribbon-oscillator lever (fig. 148) in 
their slots. 


c. ADJUSTMENT. Replace with a new spring. 


191. Code-bar Mounting Plate (fig. 138) 

a. PREPARATION. Thé type-bar carriage must 
be on the typing unit. 

b, REQUIREMENTS. With the pull-bar bail in 
its extreme rear position, move the code bars to 
the right. Then move the éede-bar bail opposite 
the pull-bar humps. Clearance between the 
humps on all pull bars (except the blank pull 
bar) and the pull-bar bail should be 0.008 to 
0.020 inch. With the code bars moved to their 
left position, the clearance between the blank 
pull-bar hump and the pull-bar bail should also 
be 0.008 to 0,020 inch. 
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b. REQUIREMENTS. (1) The left end of the 
ribbon-feed shaft should be flush with the inner 
end of the left vertical feed shaft bevel gear 
teeth. When the ribbon-feed shaft is in its left 
position the left vertical feed-shaft bevel gear 
is held in engagement with the ribbon-feed 
shaft gear. 

(2) A similar condition should exist when 
the ribbon-feed shaft is in its right position 
and the right vertical feed-shaft bevel gear is 
held in engagement with it. 

c. ADJUSTMENT. Loosen the mounting screws 
on both right and left ribbon spool brackets, 
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Figure 188. Code bars. 


c. ADJUSTMENT. Remove the _ bell-crank 
mounting plate assembly (fig. 150) from the 
type-bar carriage assembly, being careful not 
to bend the bell-crank retainer. Position the 
code-bar mounting plate to the specified clear- 
ance by means of its mounting slots. When 
this adjustment is checked, all the play of the 
pull-bar bail should be taken up in a direction 
to make the minimum clearance. 


192. Ribbon-feed Shaft Bearing Plates (figs. 
189 and 140) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 


and move the brackets up as far as the mount- 
ing slots permit. Tighten the mounting screws 
with the brackets vertical. Adjust the right 
bearing plate by means of its clamping nuts to 
meet the first requirement. Adjust the left bear- 
ing plate the same way with the ribbon-feed 
shaft in its right position to meet the second 
requirement. 


193. Ribbon-feed Shaft Detent Spring (fis. 
139) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b, REQUIREMENTS. (1) When the shaft is 
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moved from its extreme left to its extreme right 
position (or from the right to the left), the 
center of the ribbon-feed shaft detent roller 
should be just as high as the center of the 
ribbon-feed shaft, and the shaft detent should 
travel equally on both sides of the detent roller. 

(2) Move the ribbon-feed shaft to its extreme 
left position. Hook a 82-ounce scale over the 
detent roller hub and pull horizontally toward 
the rear of the type-bar carriage. A pull of 
19 to 23 ounces should be required to start 
the roller moving away from the detent. Move 
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LEFT BEARING 
PLATE 


DETENT ROLLER HUB 
CLAMPING NUTS 
DETENT ROLLER 


19 TO 23 OZS. TO STAR 
ROLLER MOVING 


VERTICAL RIBBON FEED SHAFT, 


BRACKET MOUNTING SCREWS 


194. Vertical Ribbon-feed Shafts (fig. 140) 

a. PREPARATION. Remove the type-bar car- 
riage (par 142). 

b, REQUIREMENTS. The lower ends of the right 
and left vertical ribbon-feed shafts should be 
flush with the outside edges of their respective 
bevel gears. 

¢. ADJUSTMENT. Loosen the bevel-gear set- 
screws. Move the bevel gears. Tighten the bevel- 
gear setscrews, making sure that when the set- 
screws are tightened they bear against the flat 
surfaces on the shafts. 
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Figure 140. Vertical ribbon-feed shafts. 


the ribbon-feed shaft to its extreme right posi- 
tion and check the pressure of the detent spring 
in the same way. The two pressures should be 
within 2 ounces of being equal. 

c. ADJUSTMENT. (1) Loosen the mounting 
screws of the ribbon-feed shaft detent spring 
and move the spring. 

(2) To increase or decrease the spring pres- 
sure, remove the spring and bend it. To equalize 
the pressure, moye the spring to the right or 
the left, i 
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195. Ribbon Spool Brackets (fig. 140) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the ribbon-feed shaft 
in its left position, the left vertical ribbon-feed 
shaft should have some end play, but not more 
than 0.015 inch, during one revolution of the 
vertical ribbon-feed shaft bevel gear. The right 
vertical ribbon-feed shaft should have the same 
amount of end play when the ribbon-feed shaft 
is in its right position. When checking the ver- 


tical feed shaft for end play, take up the bear- 
ing play of the ribbon-feed shaft in a direction 
which makes the least possible end play of the 
vertical feed shaft. 

c. ADJUSTMENT. Move both the right and the 
left ribbon spool brackets by means of their 
mounting slots. Make sure the brackets are 
vertical. Check the type-bar backstop adjust- 
ment. 
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197. Vertical Ribbon-feed Shaft Spur Gears 
(fig. 141) 

a. PREPARATION. For convenience, remove the 
type-bar carriage. (See par. 142.) 

b. REQUIREMENTS. Both the right and the 
left vertical ribbon-feed shaft spur gears should 
line up with their ribbon-spool shaft spur gears. 

c. ADJUSTMENT. Loosen the setscrews and 
move the spur gears. Tighten the setscrews, 
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Figure 141, Ribbon-spool shaft, 
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Figure 142. Ribbon-spool cups, 


196. Ribbon-spool Shaft Spur Gears (fig. 141) 

a. PREPARATION. For convenience, remove the 
type-bar carriage. 

b. REQUIREMENTS. The ribbon-spool shafts 
should have some end play, but not more than 
0.006 inch. 

c. ADJUSTMENT. Loosen the setscrews of the 
vertical ribbon-feed shaft spur gears and move 
the gears out of engagement with their ribbon- 
spool shaft gears. Loosen the setscrews on the 
ribbon-spool shaft spur gears. Move the ribbon- 
spool shaft spur gears. Tighten the setscrews. 
When tightening the setscrews make certain 
that they bear against the flat surfaces on the 
shafts. 


making sure that they bear against the flat 
surfaces on the shaft. 


198. Ribbon-spool Cups (fig. 142) 

a. PREPARATION. For convenience, remove the 
type-bar carriage (par. 142). 

b. REQUIREMENTS. The centers of the ribbon 
rollers should be 34 to ¥ inch in front of a 
line through the centers of the ribbon-spool 
shafts. The ribbon-spool shaft spur gears and 
the vertical ribbon-feed shaft spur gears should 
not bind at any point in their engagement. 

ce. ADJUSTMENT. Loosen the nuts on the rib- 
bon-spool cup bushings; position each cup, and 
tighten the nuts. When tightening the nuts, 
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take up the play between the ribbon-spool cup 
bushings and the brackets in a direction to make 
the maximum play between the spur gears. (See 
fig. 142.) 
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Figure 144. Ribbon-reverse shaft-.(new style). 


199. Vertical Ribbon-feed Shaft Spring (figs. 
141 and 142) 

ad. PREPARATION. For convenience, remove the 
type-bar carriage. (See par. 142.) 

b. REQUIREMENTS. Move the ribbon-feed:shaft 
to the right disengaging its gear from the gear 
on the left vertical feed shaft. Hook an 8-ounce 
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scale on the pin on the left ribbon-spool shaft 
and pull in a horizontal direction. A pull of 214 
to 844 ounces should be required to start the 
shaft turning. Move the ribbon-feed shaft 
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to the left, and in the same way check the 
spring tension of the right vertical ribbon-feed 
shaft. 

c. ADJUSTMENT. Tighten the setscrews. To 
get the proper tension, loosen the setscrews and 
move the collars on the vertical feed shaft (fig. 
141). 


200. Ribbon-reverse Shaft (figs. 143 and 144) 

@. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. The clearance between the 
bottoms of the ribbon-spool cups and the upper 
ends. of the ribbon-reverse shafts should be 
0.040 to 0.060 inch when the ribbon-reverse 
arms are held up against the ribbon-spool 
brackets. 

c. ADJUSTMENT. Loosen the setscrew of the 
ribbon-reverse arm and, if necessary, the set- 
screws of the collar and the link of the left 
ribbon-reverse shaft. Position the shaft while 
holding the ribbon-reverse arm up against the 
ribbon-spool bracket; then tighten the ribbon- 
reverse arm setscrew. Adjust the right ribbon- 
reverse shaft in the same way. 


201. Ribbon-reverse Shaft Collar (fig. 143) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. The mibboncraverse shafts 
should have some end play, but not more than 
0.008 inch. The ribbon-reverse shaft collars 
should be positioned so that there is 14, to %4&@ 
inch between the centers of the setscrews and 
the edges of their ribbon-spool brackets. 

c. ADJUSTMENT. Position the collars by means 
of their setscrews while holding both ribbon- 
reverse arms forward against their ribbon- 
spool brackets. 


202. Ribbon-reverse Shaft Link (fig. 148) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. The ribbon-reverse bail 
should clear both the left and the right ribbon- 
reverse pawls by 0.015 to 0.040 inch when the 
pull-bar bail is in its extreme rear position and 
both the left and the right ribbon-reverse arms 
are held forward against their stops. When 
checking for the 0.015-inch clearance between 
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either ribbon-reverse pawl and the ribbon-re- 
verse bail, take up the play in the ribbon- 
reverse bail in a direction to make the minimum 
clearance. When checking for the 0.040-inch 
clearance, take up the play in the ribbon-reverse 
bail in a direction to make the maximum clear- 
ance. 

c. ADJUSTMENT. Loosen the setscrews, posi- 
tion the ribbon-reverse shaft links, and tighten 
the setscrews. At the same, time make sure that 
the ribbon-reverse pawl links do not bind at 
their shoulder screws. 


203. Ribbon-reverse Pawl Springs (fig. 145) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the ribbon-feed shaft 
in its left position and the pull bar in its extreme 
forward position, hold the carriage so that the 
ribbon-spool cups are down. Hook an 8-ounce 
scale in the notch of the left ribbon-reverse 
pawl and pull horizontally toward the rear of 
the carriage. A pull of 1 to 2 ounces should be 
required to start the pawl moving. Move the 
ribbon-feed shaft to its right position and, in 
the same way, check the tension of the right 
ribbon-reverse pawl spring. 

c. ADJUSTMENT. Replace with new springs. 


204. Ribbon-reverse Bail Springs (fig. 145) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the type-bar carriage 
held so that the ribbon-spool cups are apr 
hook a 4-pound scale in the corner at the 
end of the ribbon-reverse bail; puil horizontally 
toward the front of the carriage. A pull of 2 
to 4 pounds should be required to start the 
ribbon-reverse bail moving. Measure the right 
spring compression at the right end of the rib- 
bon-reverse bail the same way. 

c. ADJUSTMENT, Replace with new springs. 
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Figure 145. Ribbon-reverse mechanism, 
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205. Type-bar Backstop (fig. 140) 

a. PREPARATION. For convenience, remove the 
type-bar carriage. (See par. 142.) 

b. REQUIREMENTS. With the pull-bar bail in 
its extreme rear position, clearance between the 
backstop and the pull bars should be not less 
than 0.010 inch when the type bars are held 
in the guide. Make this check on the two end 
pull bars and the middle pull bar. 

c. ADJUSTMENT. Set the up-and-down posi- 
tion of the type-bar backstop by means of its 
mounting slots. (See fig. 140.) During this op- 
eration, it is desirable for the ends of the type 
bars to rest against the backstop along its entire 
width. 


206. Ribbon-shift Lever Bracket (figs. 146 and 
147) 

a, PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. The ribbon-oscillator lever 
should move freely in its slot when its spring 
is unhooked. 

c¢. ADJUSTMENT. Position the ribbon-shift 
lever bracket by means of its enlarged mount- 
ing holes. Rehook the ribbon-oscillator lever 
spring. 
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207. Ribbon-oscillator L ver Spring (fig. 146) 

a, PREPARATION. Ren ve the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. Wit:. the ribbon-shift lever 
spring removed, hook an 8-ounce scale over the 
lower end of the ribbon-oscillator lever; pull 
horizontally toward the rear of the type-bar 
carriage. A pull of 214 to 314 ounces should be 
required to start the oscillator lever moving. 
Rehook the ribbon-shift lever spring. 

c. ADJUSTMENT. Replace with a new oscillator 
lever spring. 


208. Ribbon-shift Lever Spring (fig. 146) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the ribbon-oscillator 
lever spring unhooked from the oscillator lever, 
apply the push end of a 12-pound scale held in 
a vertical position to the ribbon-shift lever at 
the place where the ribbon-oscillator spring is 
mounted. A push of 1 to 134, pounds should be 
required to start the shift lever moving. Rehook 
the ribbon-oscillator lever spring. 

ce. ADJUSTMENT. Replace with a ribbon-shift 
lever spring, 


| TO 1-3/4 LBS. TO START LEVER MOVING 


RIBBON CARRIER 


RIBBON OSCILLATOR 
LEVER SPRING 


RIBBON OSCILLATOR LEVER 


START LEVER MOVING 


2-1/2 TO 3-1/2 OZS. TO 
—=_a_____ 


Figure 146. Ribbon-shift and ribbon-oscillator levers. 
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Figure 147. Margin-bell pawl. 
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209. Margin-bell Pawl Spring (fig. 147) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. Holding an 8-ounce scale 
in a horizontal position, hook the scale over the 
margin pawl, just above the stop; pull in line 
with the spring. A pull of 14 to 11% ounces 
should be required to start the pawl moving. 

c. ADJUSTMENT. Replace with a spring. 
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Figure 148. Nonadjustable ribbon lockout bar. 
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211. Adjustable Ribbon Lockout Bar Detent 
Spring (lig. 149) 

a. PREPARATION. Remove the type-bar. car- 
riage. (See par. 142.) 

b. REQUIREMENTS. Place the ribbon lockout 
bar in its unoperated position (extreme right). 
Apply the push end of a 12-pound scale against 
the ribbon lockout bar and push directly in line 
with the bar. A push of 114, to 214, pounds from 
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Figure 149. Adjustable ribbon lockout bar. 
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Figure 150. Bell crank assembly. 


210. Nonadjustable Ribbon Lockout Bar De- 
tent Spring (fig. 148) 

ad. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the ribbon-oscillator 
extension held clear of the ribbon lockout bar 
and the lockout bar pushed in, hook a 32-ounce 
scale over the end of the lockout bar and pull 
directly in line with the bar. It should require 
16 to 82 ounces to pull the lockout bar out to 
its unoperated position. 

c. ADJUSTMENT. Replace with a new spring. 


its notch in the lockout bar should be required. 
c. ADJUSTMENT. Replace with a new spring. 


212. Mounting of Bell Crank Assembly (fig. 
150) 

a, PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b, REQUIREMENTS. This is a preliminary ad- 
justment only. 

c. ADJUSTMENT. Place the bell cranks in their 
lowest position, with respect to the code bars, 
by means of the bell crank eccentric bushings. 
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Mount the right end of the bell crank assembly 
with one of its mounting screws so that it is 
friction-tight. Then turn the assembly clockwise 
and engage the five bell cranks with their re- 
spective code bars. Replace the left mounting 
screw and tighten both screws. (See par. 316 
for directions on final adjustment of the code 
bars and bell cranks.) 


213. Right Pull-bar Spring Bracket (fig. 151) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

Note. This paragraph applies only to teletypewriters 
equipped with three-section pull-bar brackets. 

b. REQUIREMENTS. With the pull-bar bail in 
the extreme rear position, the right end pull bar 
and the fourth pull bar from the right end 
should have some play, but not more than 0.004 
inch, between the right spring bracket and the 
type bar when the type bar is in its guide. 
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214. Left Pull-bar Spring Bracket (fig. 151) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

Note. This paragraph applies only to teletypewriters 
equipped with three-section pull-bar brackets. 

b. REQUIREMENTS. With the pull bar in its 
extreme rear position, the left end puil bar and 
the third pull bar from the left end should have 
some play, but not more than 0.004 inch, be- 
tween the left spring bracket and the type bar 
when the type bar is in its guide. 


c, ADJUSTMENT. Loosen the mounting screw 
of the left pull-bar bracket and position the 
bracket. Tighten the screw. The second or third 
pull bar from the left end may bind against the 
bracket swhen its type bars are moved to the 
type-bar guide by hand. If so, readjust the 
spring bracket and the type bar when the type 
bar is in the type-bar guide. 
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Figure 152, Right margin adjusting screw. 


c. ADJUSTMENT. Loosen the mounting screw 
of the right pull-bar spring bracket and position 
the bracket. Tighten the screw. The second or 
the third pull bar from the end may bind against 
the spring bracket when its type bars are moved 
to the type-bar guide by hand. If so, readjust 
the spring bracket so that all four pull bars are 
free and so that the end pull bar and at least 
one of the other three pull bars have some play, 
but not more than 0.004 inch, between the type 
bars’ and the spring bracket. The type bars 
should be in the type-bar guide when this clear- 
ance is measured, 
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215. Margin Adjusting Screw-arm Spring (fig. 
152) 

a. PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. With the notch in the right 
margin adjusting screw arm engaged with the 
detent spring, hook a 4-pound scale over the 
adjusting screw and pull at right angles to the 
arm toward the rear of the type-bar carriage. 
A pull of 2 to 4 pounds should be required to 
disengage the arm from the detent spring. 


c, ADJUSTMENT. Replace with a new spring. 


216. Carriage Support and Pull-bar Bail 
Plunger Rollers (fig. 156) 

a, PREPARATION. Remove the type-bar car- 
riage. (See par. 142.) 

b. REQUIREMENTS. The three carriage support 
rollers and the pull-bar bail plunger roller 
should turn freely without end play. 

c. ADJUSTMENT. Loosen the locknuts and ad- 
just the cone nuts. The rollers should turn freely 
without end play after locknuts are tightened. 
(See fig. 156.) 


217. Selector Cams 

a. PREPARATION. Remove the typing unit from 
the base. (See par. 142.) 

b. REQUIREMENTS. When the main shaft is 
turned, the selector cams on the selector-cam 
sleeve should line up with their respective se- 
lector levers. 

c. ADJUSTMENT. Loosen the four screws that 
hold the main-shaft bearing brackets and posi- 
tion the main shaft. Then tighten the bearing 
bracket mounting screws. 


218. Main-shaft Clutch Throw-out Lever (fig. 
153) 

a. PREPARATION. Remove the typing unit from 
the base. (See par. 142.) 

b. REQUIREMENTS. With the clutch-driven 
member fully out of engagement with the driv- 
ing member, there should be 0.010 to 0.020 inch 
clearance between the ends of the clutch teeth. 
The clutch throw-out lever should not bind and 
should have no end play. 

c. ADJUSTMENT. Reposition the clutch throw- 
out lever by means of its pilot screws. 
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219. Main-shaft Clutch Throw-out Lever 


Spring (fig. 153) 

a. PREPARATION. Remove the typing unit from 
the base, remove the type-bar carriage, and 
place the typing unit on its left side. Turn the 
main shaft until the clutch teeth are fully en- 
gaged. 


b. REQUIREMENTS. Hook an 8-ounce scale, 
held in a horizontal position, over the clutch 
throw-out lever at the spring hole. Pull at right 
angles to the clutch throw-out lever. A pull of 
214 to 4 ounces should be required to start the 
lever moving. 


c. ADJUSTMENT. Replace with a new spring. 


220. Main-shaft Clutch Spring (fig. 154) 


a. PREPARATION. Remove the typing unit from 
the base, remove the type-bar carriage, and 
place the typing unit on its right side. Turn the 
main shaft until the low part of the printing- 
bail cam is toward the bottom of the typing unit. 


b. REQUIREMENTS. With the teeth of the 
clutch-driven member resting against the teeth 
of the driving member, but not engaged, hook 
a 32-ounce scale on the driven member in line 
with the lower part of the printing-bail cam; 
pull straight down. A pull of 22 to 26 ounces 
should be required to separate the clutch teeth. 
After checking the pull with the clutch teeth 
still separated, gradually reduce the tension of 
the scale on the clutch-driven member. The 
clutch teeth should engage, top to top, before 
the scale reading drops to 10 ounces. 


c. ADJUSTMENT. Replace with a new spring. 
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Figure 158. Main-shaft clutch. 


221. Spacing-shaft Lower Bearing Bracket 
(fig. 155) 

a. PREPARATION. Remove the typing unit from 
the base. (See par. 142.) 

b. REQUIREMENTS. During one complete re- 
volution of the spacing-shalt gear, there should 
be the least possible amount of play without 
binding at any point of engagement between 
the spacing-shaft gear and the main-shaft spac- 
ing gear, 

c. ADJUSTMENT. Unhook the carriage-return 
cperating lever spring from the spring post. 
Move the eccentric’ away from the bearing 
bracket and turn the bracket by ‘means of its 
mounting slots. Rehook the carriage-return op- 
erating lever spring and reposition the eccen- 
tric against the bearing bracket. 


DRIVEN MEMBER— 


MAIN SHAFT JAW CLUTCH SPRING 
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extreme right and extreme left positions, and 
with the play in the pull bars taken up in a 
direction to make the least possible clearance. 
c. ADJUSTMENT. Position the printing bail by 
means of its adjusting screw and locknut. 


223. Function Lever Bail (One-piece) (fig. 157) 
a, PREPARATION. Remove the type-bar car- 

riage from the typing unit after removing the 

typing unit from the base. (See par. 142.) 

b. REQUIREMENTS. (1) With the carriage- 
return combination selected, turn the main 
shaft until the carriage-return function lever 
is drawn completely into selection with the 
vanes, At this point the travel of the function- 
lever bail should be blocked by the selected func- 
tion lever. The front edge of the right projec- 
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Figure 154. Main-shaft clutch spring. 
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Figure 155. Spacing-shaft gear and lower bearing bracket. 


222. Printing Bail (fig. 156) 

a. PREPARATION. Remove the typing unit from 
the base. (See par. 142.) 

b. REQUIREMENTS. The pull bars should clear 
the code bars by 0.010 to 0.050 inch when the 
main shaft is turned until the printing bail is 
in its extreme rear position. Check this adjust- 
ment with the type-bar carriage in both its 
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tion of the function-lever bail should be flush, 
within 0.005 inch, with the top front edge of 
the rear prong of the carriage-return function 
lever. 

(2) With the tine-feed combination selected, 
turn the main shaft until the line-feed function 
lever is drawn completely into selection with 
the vanes, At this point the travel of the func- 


tion-lever bail should be blocked by the selected 
function lever. The front edge of the left pro- 
jection of the function-lever bail should be 
flush, within 0.005 inch, with the top front edge 
of the rear prong of the line-feed function lever. 

(3) Turn the main shaft until the printing 
bail is in its extreme rear position, and hold the 
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(1) Select the carriage-return combination, 
and reposition the right end of the function- 
lever bail fo meet the first requirement. (See 
b(1) above.) 

(2) Select the line-feed combination and ad- 
just the left end of the function-lever bail to 
meet the second requirement. (See b(2) above.) 
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Figure 156. Printing bail and front carriage track adjustments. 
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Figure 157. One-piece function-lever bail. 


No. 1 vane halfway between its marking and 
spacing positions. There should be 0.040- to 
0.060-inch clearance between the rear edge of 
the No. 1 vane and the front edge of the func- 
tion levers, except the universal function lever. 
c. ADJUSTMENT. Remove the line-feed push 
jar (fig. 176) and loosen the function-lever bail 
mounting screw nuts. Move the function-lever 
bail to its extreme rear position, and tighten the 
mounting screw nuts. ; 


(83) Turn the main shaft until the printing 
bail is in its extreme rear position, and check 
the third requirement. (See 0(8) above.) If 
this requirement is not met, add or remove 
shims between the function-lever bail and its 
mounting brackets, and readjust both ends of 
the bail. Replace the line-feed push bar. 


Note. It is necessary to remove the line-feed push 
bar because the blocking plate is a permanent part of 
the one-piece function-lever bail. 
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224. Function-lever Bail (Two-piece) (figs. 157 
and 158) 

a. PREPARATION. Remove the typing unit from 
the base (par. 142); then remove the type-bar 
carriage from the typing unit. 

b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Hold the No. 1 vane midway between its mark- 
ing and spacing positions. There should be 
0.040- to 0.060-inch clearance between the rear 
edge of the No. 1 vane and the front edges of 
the function levers. 

c. ADJUSTMENT. Position the function-lever 
bail by means of its mounting slots. 


BLOCKING PLATE 


SIXTH VANE EXTENSION 


(2) With the line-feed combination selected, 
turn the main shaft until the line-feed function 
lever is drawn completely into selection with 
the vanes. At this point the travel of the func- 
tion-lever bail should be blocked by the selected 
function lever. The front edge of the left pro- 
jection of the function-lever bail should be flush, 
within 0.005 inch with the top front edge of 
the rear prong of the line-feed function lever. 


¢c. ADJUSTMENT. Remove the line-feed push 
bar (fig. 176), and position the blocking plate 
by means of its slotted holes. Replace the line- 
feed push bar. 
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Figure 159. Sixth-vane extension and springs. 


225. Blocking Plate (figs. 157 and 158) 

Note. This adjustment applies only to typing units 
equipped with two-piece function-lever bails. — 

ad. PREPARATION. Remove the typing unit from 
the base; then remove the type-bar carriage 
from the typing unit. (See par. 142.) 

b. REQUIREMENTS. (1) With the carriage- 
return combination selected, turn the main 
shaft until the carriage-return function lever is 
drawn completely into selection with the vanes. 
At this point the travel of the function-lever 
bail should be blocked by the selected function 
lever. The front edge of the right projection 
of the function-lever bail should be flush, within 
0.005 inch, with the top front edge of the rear 
prong of the carriage-return function lever. 
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226. Sixth-vane Extension Springs (fig. 159) 

Note. This paragraph applies only to those typing 
units equipped with the new style sixth-vane extension, 
The sixth-vane extension is a formed piece of steel 
mounted on the sixth vane by means of shoulder screws - 
and compression spring's. 

a. PREPARATION. Remove the typing unit from 
the base; then remove the type-bar carriage 
from the typing unit. (See par. 142.) 

b. REQUIREMENTS. Loosen the left pivot screw 
and remove the sixth vane from the typing unit. 
Hold the vane in a horizontal position, with the 
vane extension up. Hook an 8-ounce scale over 
the upper end of the extension. Pull at righg 
angles and toward the front of the vane. A pull 
of 34, to 114, ounces should be required to start 
the extension moving away from the vane. 


Check the spring compression in the opposite 
direction by hooking the scale over the end of 
the extension and pulling toward the rear of 
the vane. Replace the sixth vane. 

c. ADJUSTMENT. Replace with new springs. 


227. Sixth Vane (fig. 157) 

a. PREPARATION. Remove the typing unit from 
the base; then remove the type-bar carriage 
from the typing unit. (See par. 142.) 

b. REQUIREMENTS. Clearance between the 
right edge of the sixth-vane extension and the 
right end of the slot in the letters push bar 
should be 0.008 to 0.030 inch. The vane should 
have some end play, but not more than 0.004 
inch, 

c. ADJUSTMENT. Loosen the vane clamping 
screws and position the sixth vane by means of 
its pilot screws. Tighten the clamping screws. 
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b, REQUIREMENTS. With the function bail in 
its extreme rear position, unhook the function- 
bail spring from the front spring post and hook 
a 4-pound scale in the spring eye. A pull of 2 
to 8 pounds should be required to stretch the 
spring to its position length. Rehook the func- 
tion-bail spring. 

c. ADJUSTMENT. Replace the spring. 


230. Printing Bail (fig. 161) 

ad. PREPARATION. Remove the type-bar car- 
riage from the typing unit. (See par. 142.) The 
typing unit may be removed from the base for 
convenience. 

b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Hook a 12-pound scale over the left end of the 
adjusting lever so that the hook on the scale 
engages the lever directly in the rear of the 
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Figure 160. Printing and function bails and funetion-bail spring. 


228. Selector Vanes (fig. 157) 

a. PREPARATION. Remove the typing unit from 
the base; then remove the type-bar carriage 
from the typing unit. (See par. 142.) 

b. REQUIREMENTS. The forked arms of vanes 
Nos. 1, 2, 3, 4, and 5 should line up with their 
T-levers. When the printing bail is in its ex- 
treme rear position, each vane should have some 
end play, but not more than 0.004 inch. 

c. ADJUSTMENT. Loosen the vane clamping 
screws and position the vanes by means of their 
pilot screws. Tighten the clamping screws. 


229. Function Bail Spring (fig. 160) 

@. PREPARATION. Remove the type-bar car- 
riage from the typing unit. (See par. 142.) The 
typing unit may be removed from the base for 
convenience. 


spring notch in the lever. Pull in line with the 
spring. A pull of 714 to 844 pounds should be 
required to start the lever moving. 

c. ADJUSTMENT. Increase or decrease the 
spring tension by turning the spring-adjusting 
lever screw. 


231. Selector Lever Springs 

a. PREPARATION. Remove the typing unit from 
the base (par. 142), remove the type-bar car- 
riage from the typing unit, and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. With the vanes in the 
marking position, turn the main shaft until the 
function lever bail rests on the selected letters 
function lever. Move the swords by hand to the 
spacing position. Hook a 82-ounce scale over 
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the end of each selector lever at the cam sleeve 
assembly. Pull the scale in line with the selector 
lever straight out from the main shaft. A pull 
of 6 to 10 ounces should be required to start 
each selector lever moving. Hold the swords 
away from the T-levers and check each vane to 
see that it moves freely. 


c. ADJUSTMENT. Replace the new springs. 
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Figure 161. Printing-bail spring. v 
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surfaces of their straight portions. 
c. ADJUSTMENT. Remove the separator plates 
and bend the narrow parts of the springs. 


233. Selector Armature (fig. 164) 

, PREPARATION. Remove the typing unit from 
the base (par. 142), remove the type-bar car- 
riage from the typing unit, and place the typing 
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Figure 162. Selector lever springs. 


232. Selector Separator Plates (fig. 163) 

a. PREPARATION. Remove the typing unit from 
the base (par. 142), remove the type-bar car- 
riage from the typing unit, and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. The leaf springs on all 
separator plates, except the front and rear 
plates, should exert a light pressure on the 
swords. The ends of the leaf springs should 
project 0.045 to 0.055 inch below the under- 
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unit on its right side; then remove the range 
finder assembly. (See par. 171.) 

b. REQUIREMENTS. The armature should be 
free on its pivot screws, and the end play should 
be just noticeable. There should be some clear- 
ance, but not more than 0.008 inch, between 
the No. 1 sword and the lower surface of the 
armature locking wedge under the following 
conditions. 


(1) The No. 1 selector lever resting on the 
peak of its cam. 


(2) The No. 1 sword held against the upper 
separator plate without bending the plate. 

(8) Armature and play taken up in a direc- 
tion to reduce the specified clearance to a mini- 
mum. 

c. ADJUSTMENT. (1) If there is no clearance 
between the armature locking wedge and the 
No. 1 sword, loosen the locknut on the upper 
pivot screw and adjust the screw to get the 
right clearance (a one-quarter turn of the screw 
is equal to about 0.006 inch). Remove the arma- 


ture bracket and adjust the lower pivot screw 


to get the correct armature end play. Mount 
the armature bracket. 

(2) If clearance is more than 0.008 inch, re- 
move the armature bracket and adjust the lower 
pivot screw. Mount the bracket, and adjust the 
armature end play by means of the upper pivot 
screw, 


LEAF ey 


the No. 72581 gauge pins, the position of the 
armature bracket should be such that a line 
through the center of the No. 1 sword extends 
approximately through the centers of the arma- 
ture pivot screws. 

c. ADJUSTMENT. Unhook the locking-lever 
spring, loosen the magnet bracket mounting 
screws, and move the bracket to its extreme 
rear position. Loosen the armature bracket 
mounting screws, loosen the link screw, and 
back off the armature stops. Move the bracket 
eccentric out of the way, so that it will not 
interfere with the adjustment. Turn the main 
shaft until the No. 1 selector lever rests on the 
peak of its cam. Hold the swords in a position 
midway between the two stop posts by means 
of the gauge pins inserted bétween the stop 
posts and the swords. Be sure that both arma- 
ture extension arms are between the arms of 
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Figure 163. Selector separator plates. 
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Figure 164. Selector armature. 


234. Selector Armature Bracket Link (figs. 165 
and 166) 


a. PREPARATION. Remove the typing unit from 
the base (par. 142), remove the type-bar car- 
riage from the typing unit, and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 


b. REQUIREMENTS. When the swords are held 
midway between the stop posts by means of 


the swords. With the swords held in this mid- 
way position, place the No. 73370 locating gauge 
over the end of the No. 1 sword, so that the 
two legs of the gauge are against the ends of 
the sword arms. Move the bracket to a position 
where both armature extension arms are 
against the flat surface between the legs of the 
gauge. Hold the bracket in this position and 
tighten the link screw only. Remove the locat- 
ing gauge and the two gauge pins, 
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Figure 165. Use of No. 73370 locating gauge. 
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Figure 166. Selector magnet and armature mechanism. 


235. Selector Armature Bracket (fig. 166) 

a. PREPARATION. Remove the typing unit from 
the base and place the unit on its right side. 
(See par. 142.) 

b. REQUIREMENTS. (1) The armature bracket 
should be in a position which provides some 
clearance, but not more than 0.040 inch, between 
each sword and either stop post under the fol- 
lowing conditions: Turn the main shaft until 
the No. 1 selector lever is resting on the peak 
of its cam. With the armature in its unoperated 
(spacing) position, move the spacing arm of 
the No. 1 sword against the armature extension. 
Place a 0.040-inch wire gauge against the spac- 
ing stop post and move the armature slowly 
toward the marking position. The blade of the 
sword should strike the 0.040-inch gauge before 
the armature leaves the spacing arm of the 
sword. Under these conditions, the armature 
moves the sword to within not more than 0.040 
inch of the stop post. 

(2) Remove the 0.040-inch gauge and repeat 
the procedure in (1) above. The armature 
should leave the spacing arm of the sword be- 
fore the blade of the sword strikes the spacing 
stop post. Under these conditions, there is some 
clearance between the sword and the stop post. 
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(3) Unhook the armature spring at its ad- 
justing screw. With the selector armature in 
its operated (marking) position, move the 
marking arm of the No. 1 sword against the 
selector armature extension. Then move the 
armature slowly toward the spacing position 
until the armature just leaves the marking arm 
of the No. 1 sword. Check the clearance between 
the No. 1 sword and the marking stop post in 
a similar manner. 

(4) With each selector lever on the peak of 
its cam, the associated sword should be tried 
for the clearance of not more than 0.040 inch 
between sword and stop post. 


c. ADJUSTMENT. (1) Tighten the armature 
bracket mounting screws just enough to allow 
the bracket to be moved by tapping it lightly. 
The clearance between the sword and the stop 
posts may be regulated by turning the bracket 
on its pivot. If this clearance is more than 0.040 
inch, move the bracket in a direction to bring 
the armature toward the sword. If there is no 
clearance, move the bracket in a direction to 
bring the armature away from the sword. 

(2) After the bracket is set and both screws 
are tightened, move the bracket eccentric 
against the bracket and tighten the screw. The 


position of the bracket eccentric and link there- 
fore, decides the position of the bracket. The 
bracket may be removed by simply removing 
the two bracket screws. In replacing the 
bracket, hold it against the eccentric stop while 
the two bracket screws are tightened. 


236. Armature Stop (fig. 167) 

a. PREPARATION. Remove the typing unit from 
the base (par. 142) and place the typing unit on 
its right side. Unhook the locking-lever spring. 

b. REQUIREMENTS. The No. 1 sword arms 

(vight and left) should clear the associated 
arms of the selector armature extension 0.040 
to 9.042 inch when the front edge of the op- 
posite sword arm is against its armature exten- 
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b. REQUIREMENTS. There should be 0.008- to 
0.012-inch clearance between the point of the 
armature locking wedge and the point of the 
locking lever when the locking lever is on the 
long, high part of the locking cam and the two 
points are in line. Rehook the locking-lever 
spring. 

c. ADJUSTMENT. Loosen the locking-wedge 
locknut. Move the locking wedge forward or 
backward in its slot in the armature extension. 
Tighten the locknut. When making this adjust- 
ment on typing units equipped with mechanical 
motor-stop mechanism, set the motor-stop pawl 
latch so that the shoulder of the latch is against 
the front face of the armature extension. (See 
fig. 164.) 
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Figure 167. Sword arm clearance. 


sion arm and the No. 1 selector lever is on the 
high part of its cam. Rehook the locking-lever 
spring. 

c. ADJUSTMENT. (1) To adjust the right arm, 
reposition the armature stop screw with the 
armature in its unoperated position. (See fig. 
166.) 

(2) To adjust the left arm, reposition the 
armature stop nut with the armature in its 
operated position. If necessary, remove the nut 
and pinch the slotted portion (fig. 168) to make 
the nut fit tight on its serew. Recheck the right 


arm. 
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Figure 168. Pinching the armature stop nut, 


237. Armature Locking Wedge (fig. 169) 

a, PREPARATION. Remove the typing unit from 
the base (par. 142) and place the typing unit on 
its right side. Unhook the locking-lever spring. 


238. Armature Locking Lever Spring (fig. 169) 

a, PREPARATION. Remove the typing unit from 
the base (par. 142) and place the typing unit 
on its right side. 

b. REQUIREMENTS. With the locking lever on 
the high part of the locking cam, hook a 32- 
ounce scale in the spring hole of the locking 
lever and pull in line with the spring. A pull 
of 10 to 14 ounces should be required to start 
the lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


239. Motor-Stop (fig. 170) 

Some teletypewriters are shipped with mechani- 
cal motor-stops arranged for starting and stop- 
ping by impulses over the signal line. Para- 
graphs 240 to 250 inclusive, concerning motor- 
stop adjustments, apply to teletypewriters so 
equipped. : 


240. Motor-Stop Lever Bracket (fig. 170) 

(t, PREPARATION. Remove the typing unit from 
the base (par. 140) and place the typing unit on 
its right side. Remove the range finder assem- 
bly. (See par. 171.) 

b. REQUIREMENTS. With the platen in the 
figures position, set the motor-stop combination 
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and then turn the main shaft slowly until the 
motor-stop function lever is completely selected. 
The latching surface of the inner motor-stop 
pawl should overtravel the extreme rear surface 
of the motor-stop pawl latch 0.010 to 0.025 inch 
when the armature is held in the marking posi- 
tion. 

c. ADJUSTMENT. Position the motor lever 
-bracket by means of its enlarged mounting 
holes. The motor-stop pawl backstop should not 
be in contact with the inner pawl. 


241. Motor-Stop Lever Eccentric (fig. 170) 
a, PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. Remove the range finder assembly. 
(See par, 171.) 


.008" TO .012" 


ARMATURE EXTENSION 


LOCKING CAM 


10 TO 14 Ozs. To start] <a 
LEVER MOVING 


bail is in its extreme forward position. Be sure 
that the motor-stop pawls are released from the 
latch. There should be some clearance, but not. 
more than 0.002 inch, between the rear exten- 
sion of the motor-stop function lever and the 
lower edge of the motor-stop lever. 

c. ADJUSTMENT. Loosen the backstop screw 
locknut and position the backstop screw. 
Tighten the locknut. 


243. Motor-Stop Pawl Backstop (fig. 170) 

a. PREPARATION. Remove the typing: unit 
from the base (par. 142) and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b, REQUIREMENTS. With the printing bail in 
its extreme rear position and the motor-stop 
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Figure 169, Armature locking wedge. 


b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position 
and the locking lever is on the high part of the 
locking cam. Then, with the armature in the 
marking position, engage the inner motor-stop 
pawl with the motor-stop pawl latch. The 
motor-stop lever eccentric should be in contact 
with the lower arm of the motor-stop release 
lever when the release lever stud touches the 
locking lever. 

c. ADJUSTMENT. 
lever eccentric. 


Position the motor-stop 


242. Motor-Stop Lever Backstop Screw (fig. 


170) 
ad. PREPARATION. Remove the typing unit 


from the base (par. 142) and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. With the platen in the 
letters position, set up the motor-stop combina- 
tion and turn the main shaft until the printing 
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release lever eccentric moved away from the 
outer stop pawl, the motor-stop latch should 
clear both motor-stop pawls by an approxi- 
mately equal distance (not less than 0.010 inch) 
when the armature is moved from the marking 
to the spacing position. 

ec. ADJUSTMENT. Loosen the backstop mount- 
ing nut and turn the backstop. Tighten the nut. 


244, Motor-Stop Release Lever Eccentric (fig. 
170) ‘ 


a. PREPARATION. Remove the typing unit 
from the base (par. 142) and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position 
and the locking lever is on the high part of the 
locking cam. Then, with the armature in the 
marking position, engage the inner motor-stop 
pawl with the motor-stop latch. The motor-stop 
release lever eccentric should just touch the 
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Figure 170. Mechanical motor-stop mechanism, 


outer motor-stop pawl when the lower arm of 
the motor-stop release lever is in contact with 
the motor-stop lever eccentric and the outer 
pawl is against the motor-stop pawl backstop. 

c. ADJUSTMENT. Loosen the motor-stop re- 
lease lever eccentric mounting screw. Position 
the motor-stop release lever eccentric. Tighten 
the mounting screw, 


245. Motor-Stop Pawl Spring (fig. 170) 

a. PREPARATION. Remove the typing unit 
from the base (par. 142) and place the typing 
unit on its right side. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. With the printing bail in 
its extreme rear position, hook an 8-ounce scale, 
held in a horizontal position, over the inner 
motor-stop pawl just in front of the backstop. 
Pull at right angles to the pawl. A pull of 14 to 
1 ounce should be required to start the pawl 
moving. 

c. ADJUSTMENT. Replace with a new spring. 


246. Motor-Stop Lever Spring (fig. 170) 

a. PREPARATION. Remove the typing unit 
from the base (par. 142) and place the typing 
unit on its right side. Remove the range finder 
assembly, (See par. 171.) 
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b. REQUIREMENTS. Unhook the motor-stop 
contact-lever spring. With the motor-stop lever 
in the unoperated position, hook an 8-ounce 
scale over the head of the screw which mounts 
the motor-stop lever eccentric. Pull toward the . 
rear of the teletypewriter. A pull of 1 to 14% 
ounces should be required to start the lever 
moving. Rehook the spring. 


c. ADJUSTMENT. Position the spring bracket 
on the post of the selector unit. Replace the 
motor-stop contact-lever spring with a new 
spring if moving the spring bracket does not 
cause the old spring to meet the requirements. 


247. Motor-Stop Contact-Lever Spring (fig. 
170) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 


b. REQUIREMENTS. Hold off the contact 
spring if it rests on the motor-stop contact 
lever. Hook an 8-ounce scale in the contact-lever 
spring hole and pull in line with the spring. A 
pull of 414, to 514, ounces should be required to 
start the contact lever moving. 


c. ADJUSTMENT. Replace with a new spring. 
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Figure 171. Mechanical motor-stop contacts. 


248. Motor-Stop Function Lever (fig. 171) _ 

a. PREPARATION. Remove the typing unit 
from the base (par. 142). 

b. REQUIREMENTS. With the motor-stop func- 
tion lever resting against the rear edges of the 
vanes, but not selected, hook a 12-pound scale 
under the extreme front end of the lever. Pull 
at right angles to the lever and toward the top 
of the teletypewriter. A pull of 5 to 6 pounds 
should be required to start the lever moving. 

¢. ADJUSTMENT. Replace with a new spring. 
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250. Stop-Lever Spring (fig. 173) 

a, PREPARATION. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. With the trip latch plun- 
ger held operated, hook an 8-ounce scale at the 
end of the stop lever on the range finder as- 
sembly. A pull of 34, to 114, ounces should be 
required to start the lever moving. 

¢. ADJUSTMENT, Replace with a new spring. 
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Figure 172. Range finder and stop lever. 


249. Stop-Lever Eccentric Screw (fig. 172) 

a4. PREPARATION. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. The stop lever on the 
range finder assembly should over-travel the 
latching surface of the trip latch 0.004 to 0.006 
inch. 

ce. ADJUSTMENT. Replace with a new spring. 
loosening its locknut and turning the screw as 
required. When tightening the nut, be careful 
not to change the adjustment. 
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251. Trip Latch Spring (fig. 172) 

a. PREPARATION. Remove the range finder 
assembly. (See par. 171.) 

b. REQUIREMENTS. Hold the range finder as- 
sembly in a horizontal position. Apply the push 
end of an 8-ounce scale, held in a vertical posi- 
tion, to the trip latch as near to the stop lever 
as possible. Push up. A push of 1 to 1144 ounces 
should be required to start the trip latch 
moving. 


c, ADJUSTMENT. Replace with a new spring. 
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252. Armature Trip-Off Eccentric Screw (fig. 
174) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. (1) There should be some 
clearance, but not more than 0.002 inch, be- 
tween the stop lever and the trip latch when 
the armature is in the unoperated position and 
the main shaft is turned until the stopping 
edge of the stop lever is directly below the 
latching surface of the trip latch. 

(2) The trip latch plunger should have at 
least 0.002-inch end play (fig. 174) when the 
armature is held against the marking stop and 
the stop lever is clear of the latching surface of 
the trip latch. 


ECCENTRIC SCREW 
STOP LEVER SPRING 
STOP LEVER PLATE 


SOME CLEARANCE 
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be parallel to the face of the armature and the 
sides of the cores should align with the edges 
of the armature. 

c, ADJUSTMENT. Position the bracket by 
means of its enlarged mounting holes. 


254. Platen Unit Pilot Screws (figs. 175 and 
178) 

«@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. The platen unit should be 
midway between the side frames; it should be 
free on its bearings, without side play. 

ce, ADJUSTMENT. With the typing unit in its 
normal upright position, disconnect the line- 
feed and shift vertical links at the upper 
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Figure 174. Armature trip-off eccentric screw. 


ec, ADJUSTMENT. (1) Position the armature 
trip-off eccentric screw by loosening its locknut 
and turning the screw to meet the first require- 
ment. (See b(1) above.) Tighten the locknut. 

(2) The second requirement (b(2) above) 
serves as a check on the trip-off eccentric screw 
adjustment and also on the adjustment of the 
armature stops. 


253. Magnet Bracket (fig. 166) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. There should be 0.002- to 
0.007-inch clearance between each magnet core 
and the armature antifreeze strip when the 
armature is against the operated stop nut 
(marking stop). The faces of the cores should 


shoulder screws. Unhook the platen balance 
spring and the shift detent spring. Position the 
platen unit by means of its pilot screws. Re- 
connect the line-feed and shift vertical links; 
rehook the platen balance spring and the shift 
detent spring. 


255. Platen-Shift Stop Post (fig. 175) 


a. PREPARATION. The typing unit may be on 
or off the base. 


b. REQUIREMENTS. The top and bottom sur- 
faces of the platen-shift stop post should be 
parallel to a line through the center of the 
platen detent roller screw and the platen pilot 
screw. 

c, ADJUSTMENT. Loosen the platen-shift stop 
post nut and turn the post. Tighten the nut. 
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256. Letters Stop Screw (fig. 175) 

a. PREPARATION. The type-bar carriage 
should be in place on the typing unit. 

b. REQUIREMENTS. With the platen in the 
letters position and the letter N type bar held 
lightly against the platen, the curved surface 
of the letter N should fit the curved surface of 
the platen. To check this fit, sight along the 
‘platen surface from one end of the platen. The 
contact of the two surfaces can best be seen if 
a light is placed on the side of the type bar 
away from the operator. To check further, in- 
sert a sheet of paper with a carbon in the tele- 
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b. REQUIREMENTS. The top of the figure 5 
typed with the platen in the figures position 
should be in line with the top of the letter T 
typed with the platen in the letters position. 

c. ADJUSTMENT. Raise or lower the figures 
stop screw. 


258. Figures, Letters, and Line-Feed Function- 
Lever Springs (fig. 176) 

a. PREPARATION. Remove the typing unit 
from the base (par. 142), remove the type-bar 
carriage from the typing unit, and place the 
typing unit on its right side. 
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Figure 175. Platen-shifting mechanism. 


typewriter and press the letter N firmly against 
the paper and platen. The impression made by 
the carbon on the paper should be of even 
shade, 

¢. ADJUSTMENT. If the shading is lighter at 
the bottom of the character, raise the letters 
stop screw. If the shading is lighter at the top, 
lower the screw. 


257. Figures Stop Screw (fig. 175) 
d. PREPARATION. The type-bar carriage 
should be in place on the typing unit. 
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b. REQUIREMENTS. Select the blank combina- 
tion and turn the main shaft until the printing 
bail is in its extreme forward position. Hook a 
52-ounce scale over the rear extension of the 
figures, letters, and line-feed function levers 
just in front of the lobes which engage the push 
bars. Pull horizontally at right angles to the 
rear extension. A pull of 15 to 19 ounces should 
be required to start each of these function 
levers moving. When checking the tensions, the 
push bars should be held away from the func- 
tion levers, 


c. ADJUSTMENT. with the 


springs. 


Replace new 


259. Space Function Lever Spring (fig. 176) 
a. PREPARATION. Remove the typing unit 
from the base, remove the type-bar carriage 
from the typing unit, and place the typing unit 
on its right side. (See par. 142.) 
b. REQUIREMENTS. With the space function 
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260. Blank-Printing and Spacing Cut-Out 
Function Lever Spring 


Note. This adjustment applies only to teletypewriters 
equipped with a special function lever (No. 74918) to 
prevent printing and spacing when the blank combina- 
tion is selected. 

ad. PREPARATION. Remove the typing unit 
from the base (par. 142); then remove the 
type-bar carriage from the typing unit. 
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Figure 177, Function bail. 


lever resting against the vanes, but not selected, 
hook a 32-ounce scale over the rear extension 
of the lever, just in front of the lobe. Pull hori- 
zontally at right angles to the rear extension. 
A pull of 12 to 16 ounces should be required to 
start the space function lever moving. When 
checking the tension, hold the letters push bar 
away from the function lever. 


/ 


~ 


c, ADJUSTMENT, Replace with a new spring. / 


b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Then unhook the blank-printing and spacing 
cut-out function lever spring from the spring 
plate. Hook a 32-o%xuce scale in the spring eye. 
A pull of 22 to 39) ounces should be required to 
stretch the sprijig to, its position length. Re- 

/hook the spring. © 
' ¢, ADJUSTMENT. JReplace with a new spring 
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261. Function-Bail Blade (fig=477) 

Note. If the letters and figures: shift mechanism has 
not been adjusted, it will be necessary to loosen the 
mounting serews of the shift bell crank operating lever 
bracket, and move the bracket to its extreme rear posi- 
tion, before proceeding with the function-bail blade 
adjustment. 

@. PREPARATION. Remove the typing unit 
from the base; remove the type-bar carriage 
from the typing unit, and place the typing unit 
on its right side. (See par. 142.) 

bh, REQUIREMENTS. (1) With the figures, 
line-feed, and letters function levers alternately 
selected and the main shaft turned until the 
travel of the function-lever bail is blocked by 
the selected function lever, there should be 
0.004- to 0.015-inch clearance between the rear 
edge of the No. 1 vane and the bottom of a 
notch in the selected function lever. 

(2) With the unshift-on-space cut-out lever 
(fig. 176) released from the lower extension of 
the space function lever, place the platen in the 
figures position. Select the space combination 
and turn the main shaft until the function- 
lever bail roller just leaves the cam surface of 
the space function lever. Under this condition 
the clearance between the rear edge of No. 1 
vane and the bottom of a notch in the space 
function lever should be 0.004 to 0.015 inch. 

c. ADJUSTMENT. (1) Select the figures func- 
tion lever. Raise or lower the right end of the 
function-bail blade in its mounting slots to get 
the specified clearance between the rear edge 
of the No. 1 vane and the bottom of a notch in 
the figures function lever. 

(2) Select the line-feed function lever and 
adjust the left end of the function-bail blade 
up or down to get the specified clearance be- 
tween the rear edge of the Noa. 1 vane and the 
bottom of a notch in the line-feed function 
lever. 

(3) If the requirements are not met when 
the letters and space function levers are se- 
lected, readjust both ends of the : unction-bail 
blade until the requirements are met on all 
function levers, 


262. Unshift-on-Space Cut-Out Lever (fig. 
176) 

_ @ PREPARATION. Remojve. the typing unit 
from the base and place the ityping unit on its 
right side, (See par. 142.) 

6. REQUIREMENTS. (1) If,‘it is desired that 
the platen return to the letters position when 
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the space combination is received, turn the un- 
shift-on-space cut-out lever counterclockwise 
(as viewed from the bottom of the teletype- 
writer) against the stop. Tighten the locknut, 
to hold the cut-out lever in this position. 

(2) If it is desired that the platen should 
not return to the letters position when the 
space combination is received, turn the unshift- 
on-space cut-out lever clockwise (as viewed 
from the bottom of the teletypewriter), so that 
the hooked end of the cut-out lever is to the 


_ rear of the space function lever extension and 


the cut-out lever touches the side of the space 
function lever extension. 


(8) There should be some clearance, but not 
more than 0.006 inch, between the rear surface 
of the space function lever extension and the 
cut-out lever. 


c. ADJUSTMENT. Remove the T-lever and 
the attached mechanism (fig. 171) from its 
mounting post; loosen the cut-out lever eccen- 
tric screw nut. Position the cut-out lever and 
the eccentric screw, and then tighten the lock- 
nut. Remount the T-lever and the attached 
mechanism, 


263. Letters and Figures Shift (figs. 175 and 
176) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. (1) Remove the shift de- 
tent and platen balance springs. Place the 
platen in the figures position (up). Select the 
letters combination. Turn the main shaft until 
the function-bail blade moves the selected push 
bar to its extreme rear position. The shift stop 
post should move to within 0.010 to 0.025 inch 
of the letters stop screw. 


(2) Place the platen in the letters position 
(down). Select the figures combination. Turn 
the main shaft until the function-bail blade 
moves the selected push bar to its extreme rear 
position. The shift stop post should move to 
within 0.010 to 0.025 inch of the figures stop 
screw. 

c. ADJUSTMENT. (1) Place the shift bell 
crank operating lever bracket in the middle of 
the adjustment provided by the mounting 
slots. Tighten the mounting screws. Place the 
typing unit on its right side and turn the main 
shaft until the function bail is in its extreme 
forward position. The clearance between the 
function-bail blade and the shoulder on the let- 
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ters push bar when the platen is in the figures 
position should be equalized (within 0.010 
inch) with the clearance between the function- 
bail blade and the shoulder on the figures push 
bar when the platen is in the letters position. 
Adjust. the turnbuckle on the shift link to get 
this equalization. 

(2) Turn the main shaft until the rear face 
of the function-bail blade is directly over the 
shoulder on either the letters or the figures 
push bar when that push bar is in its extreme 
forward position. Shift the platen by hand 
until the other push bar is in its extreme for- 
ward position. When the shoulder on one push 
bar is directly under the rear face of the func- 
tion-bail blade, the shoulder on each push bar 
must be within 0.010 inch of being directly 
- under the rear face of the function-bail blade. 
Select the letters and figures combinations one 
at a time and check for the specified clearances 
between the shift stop post and the letters and 
figures stop screws. (See b above.) If either of 
these clearances is greater than 0.025 inch, 
move the operating lever bracket toward the 
front of the unit. If either clearance is less than 
0.010 inch, move the operating lever bracket 
toward the rear. After this operation a slight 
readjustment of the shift-link turnbuckle may 
be necessary to bring both clearances within 
the specified limits. Rehook the shift detent 
spring and platen balance spring. 


264. Platen Balance Spring (fig. 178) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENT. With the platen in the let- 
ters position, unhook the platen balance spring 
from the platen unit side frame. Hook a 12- 
pound scale in the spring eye. A pull of 314 to 
5 pounds should be required to stretch the 
spring to position length. Rehook the spring. 

c. ADJUSTMENT. Replace with a new spring. 


265. Shift Detent (fig. 175) 

ad. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. When the platen is shifted 
from the figures to the letters position, the de- 
tent roller should ride equally on both sides of 
the detent. 

c. ADJUSTMENT. Position the shift detent by 
loosening the Jocknut and turning the shift de- 
tent eccentric shoulder screw. Tighten the lock- 
nut. 


266. Shift Detent Spring (fig. 175) 

(. PREPARATION. The typing unit may be on 
or off the base. * 

b. REQUIREMENTS. Hook a 25-pound scale 
over the extension on the shift detent and pull 
in line with the spring. A pull of 10 to 14 
pounds should be required to start the detent 
moving. 

c. ADJUSTMENT. Replace with a new spring. 


267. Sixth-Vane Extension (figs. 157 and 160) 

Note. This adjustment applies only to teletypewriters 
equipped with the old-style sixth-vane extension (a flat 
spring formed from spring steel). 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. Unhook the sixth-vane 
detent spring from the spring plate. When the 
platen is shifted from the figures to the letters 
position, the sixth vane should travel equally 
on either side of the detent in the W-notch of 
the locking function lever. Rehook the sixth- 
vane detent spring. 

c. ADJUSTMENT. Bend the sixth-vane exten- 
sion. After the extension is bent, the letters 
push bar should not bind on the extension in 
either the letters or figures positions. 


268. Letters and Figures Push-Bar Springs 
(fig. 176) 

ad. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b, REQUIREMENTS. Select any character and 
turn the main shaft until the printing bail is 
in its extreme forward position. Place the push 
end of an 8-ounce scale directly beneath the 
notch on lock push bar and push horizontally 
at right angles to the bar. A push of 38 to 5 
ounces should be required to start either push 
bar moving. 

c, ADJUSTMENT. Replace with new springs. 


269. Platen Shaft (fig. 191) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. The platen shaft should 
have some end play, but not more than 0.004 
inch. 

c. ADJUSTMENT. Position the friction assem- 
bly on the platen shaft by loosening the friction 
assembly setscrews and moving the friction 
assembly as required. Tighten the setscrews. 
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270. Single-Double Line-Feed Detent (fig. 175) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. When the single-double 
line-feed lever is shifted from the single to the 
double line-feed position, the hump on the de- 
tent spring should travel equidistant on either 
side of the detent. 

c. ADJUSTMENT. Position the detent by loos- 
ening its mounting screw and moving the de- 
tent as required. Tighten the mounting screw. 


271. Single-Double Line-Feed Detent Spring 
(fig. 175) 

a. PREPARATION. The typing unit may be on 
or off the base. 

6. REQUIREMENTS. With the single-double 
line-feed lever in the single line-feed position, 
hook a 4-pound scale, held in a horizontal posi- 
tion, over the extension of the lever; pull to- 
ward the front. A pull of 114 to 814, pounds 
Should be required to move the lever to the 
double line-feed position. 

c, ADJUSTMENT. Replace with a new spring. 


272. Line-Feed Detent Lever 
178) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the single-double 
line-feed lever in the single line-feed position 
(up), and the line-feed bell crank operated by 
hand, the line-feed pawl, when sliding off the 
rear edge of the single-double line-feed lever, 
should just miss the edge of a tooth on the 
line-feed ratchet. 

c. ADJUSTMENT. Loosen the detent lever ec- 
centric screw nut (fig. 178), and turn the 
eccentric screw to move the platen. Tighten 
the detent lever eccentric screw nut, and check 
the adjustment for all the teeth on the line- 
feed ratchet. 

Caution: There are two positions of the de- 
tent lever eccentric screw which give the cor- 
rect adjustment. Use the position which ap- 
plies the least tension to the detent lever 
spring. Be sure that the detent roller rests in 
the bottom of a notch on the detent ratchet. 


(figs. 175 and 


273. Line-Feed Link Turnbuckle (fig. 175) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. With the single-double 
line-feed lever in the single line-feed position, 
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select the line-feed combination; turn the main 
shaft until the line-feed push bar is being 
stripped from the function-bail blade. Under 
this condition, the platen should turn one line 
space, the detent roller should rest in the hol- 
low between two ratchet teeth, and there should 
be some clearance, but not more than 0.015 
inch, between the line-feed pawl and the front 
face of a tooth on the ratchet for this clear- 
ance. When gauging clearances, the play in the 
line-feed mechanism should be taken up in a 
direction which will make the greatest possible 
clearance (by pressing forward on the line- 
feed pawl). 

ce, ADJUSTMENT. Place the typing unit on its 
right side. Adjust the length of the line-feed 
link by means of its turnbuckle. 


274. Line-Feed Push-Bar Spring (fig. 176) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
left side. (See par. 142.) 

b. REQUIREMENTS. With the printing bail in 
its extreme rear position, apply the push end 
of an 8-ounce scale to the push bar just to the 
rear of the function lever extension. Push hori- 
zontally at right angles to the bar. A push of 
114% to 214 ounces should be required to start 
the push bar moving. 

c. ADJUSTMENT. Replace with a new spring. 


275. Line-Feed Detent Lever Spring (fig. 178) 

@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the typing unit in 
its normal upright position, hook a 12-pound 
scale over the head of the detent roller mount- 
ing screw. Pull at right angles to the detent 
lever. A pull of 5 to 6 pounds should be re- 
quired to start the detent lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


276. Line-Feed Pawl Spring (fig. 175) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the single-double 
line-feed lever in the double line-feed position 
and the line-feed pawl in its unoperated posi- 
tion, hook an 8-ounce scale under the line-feed 
pawl, just to the rear of the notch. Pull straight 
up. A pull of 2 to 4 ounces should be required 
to start the pawl moving. 

c. ADJUSTMENT. Replace with a new spring. 


277. Line-Feed Check Screw (fig. 178) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. The line-feed check screw 
should drop in the twelfth notch from the de- 
tent roller when line-feed ratchets having 33 
teeth are used, and in the fourteenth notch 
when ratchets having 37 teeth are used. (When 
* counting the notches, start with the notch just 
above the detent roller.) When the check screw 
is ‘held in the bottom of a notch on the ratchet 
there should be some clearance, but not more 
than 0.020 inch, between the front face of the 
screw and the face of the tooth, at the point 
of least clearance. 

c. ADJUSTMENT. Loosen the line-feed check 
serew locknut and turn the check screw to meet 
the requirements. (See b above.) Tighten the 
locknut. Turn the platen roll and check the 
clearance in each notch of the ratchet. If neces- 
sary, loosen the clamping nut of the line-feed 
check-post stop screw and back off the stop 
screw before making the adjustment. 
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the line-feed check post is against the inner 
side of the casting and that the end of the 
line-feed check lever shaft is flush with the 
outer surface of the casting. Tighten the clamp- 
ing nut. 


279. Line-Feed Check Lever (fig. 178) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Select the line-feed com- 
bination and turn the main shaft until the line- 
feed pawl] has reached its farthest travel in 
turning the platen. The line-feed pawl lever 
should be in contact with the check lever. There 
should be some clearance but not more than 
0.015 inch, between the lower edge of the line- 
feed checlx serew and the bottom of any notch 
in the detent ratchet. 

c. ADJUSTMENT. Loosen the check lever set- 
screw and position the check lever. (See fig. 
175.) Before tightening the setscrew, make 
sure that the shaft has some end play, but not 
more than 0.004 inch. When checking the clear- 
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Figure 178. Line-feed check mechanism and platen balance spring. 


278. Line-Feed Check-Post Stop Screw (fig. 
178) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Hold the line-feed check- 
post stop screw down against the casting. The 
clearance between the line-feed check screw and 
each tooth on the detent ratchet when the 
platen is turned should be 0.015 to 0.080 inch. 

c. ADJUSTMENT. Loosen the check post 
clamping nut and turn the stop screw. Before 
tightening the clamping nut, make sure that 


ance between the check screw and the ratchet, 
take up the play of the line-feed check lever 
shaft in its right bearing, obtaining the maxi- 
mum clearance. 


280. Line-Feed Check Lever Spring (fig. 175) 
ad. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the line-feed pawl 
in the forward position, hook an 8-ounce scale 
under the head of the check lever setscrew and 
pull at right angles to the setscrew. A pull of 
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2 to 3 ounces should be required to start the 
lever moving. 


¢, ADJUSTMENT. Replace with a new spring. 


281. Pressure-Roller Release-Shaft Collars (fig. 
179) 

ad. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. The pressure-roller re- 
lease shaft should have some end play, but not 
more than 0.004 inch. With the right collar 
against the casting, there should be 545- to 
Yo-inch clearance between the boss just to the 
rear of the platen shaft boss and the pressure- 
roller release-shaft arm when the arm is op- 
posite the boss. 

c. ADJUSTMENT. Obtain the clearance of the 
release shaft arm by moving the right collar; 
adjust the end play by moving the left collar. 


PAPER GHUTE MOUNTING EXTENSION 


282. Pressure-Roller Release Cams (fig. 180) 

@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the pressure-roller 
release-shaft arm in its rear position, the high 
parts of both of the pressure-roller release 
cams should rest on the high parts of their 
release levers. 

c. ADJUSTMENT. Position the cams on the 
release shaft by loosening their setscrews and 


‘moving the cams as required. Tighten the set- 


screws. 


283. Pressure-Roller Tension Springs (fig. 180) 
a. PREPARATION. The typing unit may be on 
or off the base. 
6. REQUIREMENTS. With the release shaft 
arm in its forward position, hook a 12-pound 
scale over the lower end of the spring-adjust- 
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Figure 179. Pressure-roller release mechanism. 
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Figure 180. Pressure-roller release cams and tension springs. 
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ing lever just above the spring. Pull in lime 
with the spring. A pull of 5 to 6 pounds should 
be required te start the adjusting lever moving. 

c. ADJUSTMENT. Loosen the locknut and turn 
the spring-adjusting lever screw. Tighten the 
locknut. 


284. Pressure-Roller Release-Lever Shafts (fig. 
179) 

ad. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the inner surface 
of the paper chute mounting extensions against 
the casting, the outer ends of the release-lever 
shafts should project beyond the outer surfaces 
of the paper chute mounting extensions by not 
more than 1%» inch. 

ce. ADJUSTMENT. Position the release-lever 
shafts by loosening their setscrews and moving 
the shafts as required. Tighten the setscrews. 


285. Paper Chute Springs (fig. 181B) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the pressure-roller 
release-shaft arm in its rear position, hook an 
8-ounce scale over the rear edge of the paper 
chute, midway between the side frames. Pull at 
right angles to the rear flat surface. A pull of 
2 to 4 ounces should be required to start the 
paper chute moving. 

c. ADJUSTMENT. Replace with new springs. 


286. Paper Fingers (fig. 181B) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With both paper fingers 
resting against the platen, the paper-finger 
shaft stop arm should clear its stop post by 
0.004 to 0.020 inch. When paper 81% inches 
wide is used, the outer edge of the lower por- 
tion of each finger should be flush with the edge 
of the platen. When paper less than 814 inches 
wide is used, the left finger should be moved 
in toward the edge of the paper as much as 
necessary. 

c, ADJUSTMENT. Loosen the setscrew and 
position the right paper finger to provide the 
specified clearance between the stop arm and 
the stop post. Tighten the setscrew. Set the 
left paper finger in the same manner to cor- 
respond to the width of the paper. 


287. Paper-Finger Shaft Spring (fig. 181B) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Hook a 82-ounce scale 
over the paper-finger shaft stop arm, just above 
the stop post; pull in line with the spring. 
A pull of 14 to 18 ounces should be required 
to start the stop arm moving. . 

c. ADJUSTMENT. Replace with a new spring. 


288. Paper Straightener Rod Stops (fig.181B) 
- @ PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. When the paper straight- 
ener rod is in its extreme forward position, the 
clearance between the straightener rod and the 
blocking edge of the stops should be 0.030 to 
0.050 inch. 

c. ADJUSTMENT. Position the stops by means 
of their slots. Tighten the mounting screws. 


289. Paper Straightener Rod Springs (fig. 
181B) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Hook a 82-ounce scale 
over the ends of the levers where the springs 
are hooked; pull in line with the springs. A 
pull of 8 to 12 ounces should be required to 
start the levers moving. 

c. ADJUSTMENT. Replace with new springs. 


290. Paper Guides (fig. 181A) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. The outer side of each 
paper guide should be 0.040 to 0.050 inch from 
the shoulder on-its end of the straightener rod. 

c. ADJUSTMENT. Position the guides on the 
shaft by loosening their setscrews and moving 
the guides as required. Tighten the setscrews. 


291. Spacing - Escapement - Pawi 
Arm (fig. 182) 

a. PREPARATION. The typing unit should be 
on the base. 

b. REQUIREMENTS. Select the line-feed com- 
bination and turn the main shaft until the func- 
tion lever bail rests on the line-feed function 
lever. There should be 0.020- to 0.040-inch 
clearance between the rear spacing-escapement 
pawl and the low part of the spacing-escape- 
ment ratchet. 
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Figure 181. Paper chute, paper fingers, and paper straightener rod. 


.004* TO 020" 


OPERATING ARM MOUNTING SGREWS 


SPACING ESCAPEMENT i 
PAWL OPERATING ARM 


10. TO 14 OZS. TO START 
PAWL MOVING 


FRONT SPACING 
ESCAPEMENT PAWL 


ESCAPEMENT PAWL SPRING 


REAR SPACING ESCAPEMENT PAWL 
.020°TO .040" 


— SPACING ESCAPEMENT RATCHET 
TL53647-S 


ARGIN BELL PAWL 
THUMB SCREW 


SPRING POST 
MARGIN BELL HAMMER SPRING TO 13-1/2 OZS.TO START ARM MOVING 


STOP POST 
BELL HAMMER ARM 


BELL HAMMER 
020° TO 060° 


TL53648-S 
Figure 188. Margin bell hammer. 


182 


c. ADJUSTMENT. Loosen the spacing-escape- 
ment-pawl operating arm mounting screws and 
position the arm, Tighten the mounting screws. 


292. Spacing - Escapement - Pawl Spring (fig. 
182) 

ad. PREPARATION. Remove the typing unit 
from the base. 

b. REQUIREMENTS. Turn thé main shaft until 
the printing bail is in its extreme rear position. 
Hook a 32-ounce scale under the front spacing- 
escapement pawl at the point where the pawl 
rests against the escapement-paw! operating 
arm; pull straight up. A pull of 10 to 14 ounces 
should be required to start the paw] moving. 

c. ADJUSTMENT. Replace with a new spring. 


293. Margin Bell Hammer (fig. 183) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the bell hammer 
arm resting against the stop post, the clearance 
between the bell and the bell hammer should 
be 0.020 to 0.060 inch. 

c. ADJUSTMENT. Bend the bell hammer arm 
along its entire length. Avoid a sharp bend at 
any point. . 


294. Margin Bell Hammer Spring (fig. 183) 

@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Hook a 382-ounce scale 
over the bell hammer arm directly below the 
spring, and pull in line with the spring. A pull 
of 1014 to 131% ounces should be required to 
start the arm moving. 

c. ADJUSTMENT. Replace with a new spring. 


295. Signal Bell Hammer Spring (fig. 184A) 
ad. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the bell latch bar in 
its latched position, hook an 8-ounce scale over 
the upper end of the bell hammer arm exten- 
sion. Pull at right angles to the inner straight 
edge of the extension. A pull of 3 to 5 ounces 
should be required to start the bell hammer 
moving. 

c. ADJUSTMENT. Replace with a new spring. 


296. Signal Bell Latch-Bar Latch Shims (fig. 
184A) 

a. PREPARATION. Remove the typing unit 
from the base and place the unit on its right 
side. (See par. 142.) 


b. REQUIREMENTS. With the platen in the 
letters position (down), set up the letter S 
combination; turn the main shaft until the 
printing bail is in its extreme forward position. 
When the front shoulder on the bell latch bar 
is fully latched on the latch, the clearance be- 
tween the bell latch bar and the lobe on the 
rear extension of the bell function lever should 
be 0.004 to 0.010 inch. : 

e. ADJUSTMENT. Add or remove shims be- 
tween the latch and the function lever comb. 


297. Signal Bell Latch-Bar Latch (fig. 184A) 

ad. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. When the main shaft is 
turned until the function bail is in its extreme 
rear position, there should be a clearance of 
0.010 to 0.020 inch between the front shoulder 
of the bell latch bar and its latch. When check- 
ing this clearance, the shoulder on the bell reset 
bar should be fully engaged with the function- 
bail blade. 


ce. ADJUSTMENT. Loosen the mounting screws 
and position the bell latch-bar latch to the front 
or rear by means of its mounting slots. Tighten 
the mounting screws. 


298. Signal Bell Hammer Backstop (fig. 184A) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the bell latch bar in 
its latched position, the clearance between the 
bell hammer arm extension and the bell operat- 
ing lever should be 0.020 to 0.040 inch. 

c. ADJUSTMENT. Loosen the mounting screws 
and position the backstop by means of its 
mounting slots. Tighten the mounting screws. 


299. Signal Bell Operating Lever Spring (fig. 
184A) 

@, PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Unhook the bell reset-bar 
spring. With the rear shoulder of the bell latch, 
hook a 4-pound scale under the head of the 
bell operating lever screw; pull parallel to the 
latch bar. A pull of 114, to 214, pounds should 
be required to start the lever moving. Rehook 
the bell reset-bar spring. 

c. ADJUSTMENT. Replace with a new spring. 
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300. Signal Bell-Reset-Bar Spring (fig. 184B) 

@ PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. Turn the main shaft until 
the function bail is in its extreme forward posi- 
tion. With the front shoulder of the latch bar 
resting against the latch, hook an 8-ounce scale 
over the reset bar just in front of the shoulder; 
pull at right angles to the reset bar. A pull of 
8 to 5 ounces should be required to start the 
reset bar moving. 

c. ADJUSTMENT. Replace with a new spring. 
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302. Carriage-Return Latch-Bar Shims (fig. 
185). 

@. PREPARATION. Remove the typing unit 
from the base and place the unit on its right 
side. (See par. 142.) 

b. REQUIREMENTS. With the letter O com- 
bination selected and the main shaft turned 
until the printing bail is in its extreme for- 
ward position, there should be 0.004 to 0.010 
inch clearance between the carriage-return 
latch bar and the lobe on the rear extension of 
the carriage-return function lever. When this 
clearance is checked, the shoulder on the car- 
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Figure 184. Signal bell mechanism. 


301. Signal Bell Function Lever Spring (fig. 
184A) 

ad. PREPARATION. Remove the typing unit 
from the base and place the unit on its right 
side. (See par. 142.) 

b. REQUIREMENTS. Select any character, and 
turn the main shaft until the bell function 
lever rests against the vanes, but is not selected. 
Hook a 4-pound scale over the rear extension 
of the bell function lever, just in front of the 
lobe that engages the bell latch bar; pull at 
right angles. to the lever. A pull of 134, to 314, 
pounds should be required to start the lever 
moving, 

ec. ADJUSTMENT. Replace with a new spring. 
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riage-return latch bar should be fully latched 
on the latch (similar to the signal bell latch- 
bar latch shims adjustment. (See par. 296 and 
fig. 184.) 

c. ADJUSTMENT. Add or remove shims be- 
tween the carriage-return latch-bar latch and 
the function-lever comb. 


303. Carriage-Return Latch-Bar Latch (fig. 
185) 

@. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. With the main shaft 
turned until the function bail is in its extreme 
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rear position, the clearance between the shoul- 
der on the carriage-return latch bar and the 
latch should be 0.010 to 0.020 inch. When this 
clearance is checked, the shoulder on the car- 
riage-return reset bar should be fully engaged 
with the function-bail blade (similar to the 
signal bell latch-bar latch adjustment). (See 
par. 297 and fig. 184A.) 

c. ADJUSTMENT. Loosen the mounting screws 
and position the latch to front or rear by means 
of its mounting slots. Tighten the mounting 
screws. 
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Figure 185. Carriage-return mechanism. 
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c. ADJUSTMENT. There are two positions of 
the lock-bar latch eccentric screw at which the 
proper adjustment can be obtained. Use the 
position which gives the greater tension on the 
latch spring. 


305. Carriage-Return Lock-Bar Latch Spring 
(fig. 185) 

a. PREPARATION. The typing unit may be cn 
or off the base. 

b. REQUIREMENTS. With the carriage-return 
lock-bar latch unlatched (resting on the upper 
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Figure 186. Lock-bar latch, 


304. Carriage-Return Lock-Bar Latch Eccentric 
Screw (fig. 185) 

a@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the front end of the 
dash-pot lever held in its extreme left position, 
clearance between the lower edge of the car- 
riage-return lock-bar latch and the upper edge 
of the lock bar should be 0.006- to 0.015-inch. 
When checking this clearance, take up all the 
play between the lock bar and the shoulder 
stud in a direction to make the least possible 
clearance. 


part of the carriage-return lock bar), hook a 
32-ounce scale over the latch just below the 
spring and pull parallel to the lock bar. A pull 
of 7 to 10 ounces should be required to start the 
latch moving. 

c. ADJUSTMENT. Replace with a new spring. 


306. Carriage-Return Lock Bar (fig. 185) 

a. PREPARATION. Remove the typing unit 
from the base. 

b. REQUIREMENTS. With the carriage-return 
lock bar in its latched position and the shoulder 
of the lock bar held against the edge of the 
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latch, the clearance between the teeth of the 
carriage-return clutch members should be 0.010 
to 0.020 inch. 

¢. ADJUSTMENT. Loosen the mounting screw 
of the carriage-return clutch-driven member 
and take up the play between the driven mem- 
ber and its mounting screw counterclockwise 
as viewed from the lower end of the shaft. Ad- 
just the length of the lock bar by means of its 
sliding joint. Tighten the mounting screw. 


307. Carriage-Return Operating Lever Stop 
Screw (fig. 185) 


«&. PREPARATION. Remove the typing unit 
from the base. 

b. REQUIREMENTS. With the carriage-return 
combination selected and the main shaft turned 
until the carriage-return function lever just 
trips the carriage-return latch bar off its latch, 
there should be some clearance, but not more 
than 0.020 inch, between the lock-bar shoulder 
and the edge of the lock-bar latch. When check- 
ing this clearance, take up all the play in the 
lock-bar connections in a direction to make the 
least possible clearance. This can be done by 
pulling out on the lock bar. 

ce. ADJUSTMENT, Change the height of the 
carriage-return operating lever stop screw. 


308. Carriage-Return Reset-Bar Spring (fig. 
185) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. Move the function bail to 
its extreme forward position, and trip the carf 
riage-return latch bar off its latch. Hook an 
8-ounce scale over the reset bar, just in front 
of the shoulder, and pull horizontally at right 
angles to the reget bar. A pull of 3 to 5 ounces 
should be required to start the reset bar mov- 
ing. 

c, ADJUSTMENT. Replace with a new spring. 


309. Carriage-Return Function Lever Spring 
(fig. 185) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) — 

b. REQUIREMENTS. Select any character and 
turn the main shaft until the carriage-return 
function lever is resting against the vanes, but 
not selected. Hook ‘a 4-pound scale over the 
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rear extension of the function lever, just in 
front of the lobe that engages the latch bar, 
and pull at right angles to the lever. A pull 
of 134 to 214 pounds should be required to 
start the lever moving. 

c, ADJUSTMENT. Replace with a new spring. 


310. Carriage-Return Operating Lever Spring 
(fig. 185) 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. With the shoulder of the 
carriage-return latch bar against the latch and 
the carriage-return operating lever spring un- 
hooked from the spring post, hook a 12-pound 
scale in the spring eye. A pull of 5 to 7 pounds 
should be required to stretch the spring to posi- 
tion length. Rehook the spring. 

c, ADJUSTMENT. Replace with a new spring. 


311. Carriage-Return Clutch Spring 

a. PREPARATION. Remove the typing unit 
from the base and place the typing unit on its 
right side. (See par. 142.) 

b. REQUIREMENTS. With the shoulder of the 
carriage-return latch bar resting against its 
latch and the carriage-return lock-bar latch 
held away from the lock bar, apply a 12-pound 
scale to the carriage-return fork opposite the 
place where the fork engages the carriage-re- 
turn clutch. A pressure of 114 té 214 pounds 
should be required to start the driving clutch 
member moving away from the driven member. . 

c. ADJUSTMENT. Replace with a new spring. 


312. Dash-Pot Lever Spring (fig. 186) 

@. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Unhook the dash-pot lever 
spring from the spring post in the dash-pot 
lever, and hook a 32-ounce scale in the spring 
eye. With the front end of the dash-pot lever 
in its extreme right position, a pull of 18 to 
24 ounces should be required to stretch. the 
spring to its position length. Rehook the spring. 

c. ADJUSTMENT. Replace with a new spring. 


313. Spacing-Stop Lever Bracket (fig. 187) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. (1) The lower, end.of the 
spacing-stop lever should clear the driving “disk 
of the main shaft by 0.060 to 0.080 inch, 


(2) With the stop lever held against the 
stop on the bracket by the stop-lever spring, 
there should be a clearance of 0.040 to 0.080 
inch between the lower left edge of the stop 
lever and right side of a tooth on the spacing- 
stop sleeve, when the tooth is opposite the lever. 

c. ADJUSTMENT. Loosen the mounting screws 
and move the stop-lever bracket up or down in 
its enlarged mounting holes to meet the first 
requirement. (See 6(1) above.) Move the stop- 
lever bracket horizontally to meet the second re- 
quirement. (See 0(2) above.) Tighten the 
mounting screws, 
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turn the guide screws up or down as required. 
Tighten the locknuts. 


316. Code Bars and Bell Cranks (fig. 188) 
a. PREPARATION. Place the type-bar carriage 


on the typing unit, and then place the typing 
unit on the base. 

b. REQUIREMENTS. Alternately select the 
letters and blank combinations and turn the 
main shaft until the function levers are lifted 
from the rear edges of the vanes. When this is 
done, the code bars should be carried firmly 
against their stops in both the marking and the 
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Figure 187. Spacing-stop mechanism. 


314, Spacing-Stop Lever Spring (fig. 187) 
a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 
- 0, REQUIREMENTS. Hook a 82-ounce scale 
over the upper end of the stop lever, and pull 
horizontally toward the right. A pull of 8 to 12 
ounces should be required to start the lever 
moving. 
c, ADJUSTMENT. Replace with a new spring. 


315. Carriage Guide Screws (fig. 156) 

a. PREPARATION. Place the type-bar carriage 
on the typing unit. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the printing bail in 
its extreme rear position, there should be some 
clearance, but not more than 0.008 inch, be- 
tween the upper surface of the guide screw 
heads and the upper surface of the groove in 
the front carriage track. Check for this clear- 
ance along the entire travel of the carriage. 

ce. ADJUSTMENT. Loosen “uve locknuts and 


Spacing positions. Select the letters combina- 
tion, move the vanes one by one from the mark- 
ing to the spacing position, and let the vanes 
return slowly to the marking position. Check 
any code bars not carried firmly against their 
stops. Set up the blank combination, and re- 
peat the operation. Again check any code bars 
not carried firmly against their stops. 


ce, ADJUSTMENTS. (1) If all the code bars are 
carried against the stops in the spacing posi- 
tion and not in the marking position, or vice 
versa, loosen the mounting screws and move 
the bell crank mounting plate up or down. Mov- 
ing the plate up will cause the bars to move 
farther toward the left (toward the marking 
position). 


(2) If only one or two code bars fail to be 
carried firmly against their stops in both mark- 
ing and spacing positions, correct the travel 
of the code bars by turning the bell crank ec- 
centric bushings. 
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(3) Make sure that the upper ends of the 
bell cranks do not engage the code bars deeply 
enough to bind. 


317. Spacing Rack (fig. 189) 

a. PREPARATION. The type-bar carriage is in 
place on the typing unit. The typing unit may 
be on or off the base. 

b. REQUIREMENTS. There should be some 
backlash, but not more than 0.006 inch, be- 
tween the spacing gear and the spacing rack 
along the entire travel of the rack. 
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lever against its pivoting shaft. Hook a 12- 
pound scale in the locking function lever spring 
eye. A pull of 2144 to 844 pounds should be 
required to stretch the spring to position length. 
Rehook the spring. 

c. ADJUSTMENT. Replace with a new spring. 


319. Sixth-Vane Detent Spring (fig. 157) 


@. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. Hook an 8-ounce scale in 
the sixth-vane detent spring hole and pull in 
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Figure 188. Code bar and bell crank. 
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Figure 189. Spacing rack. 


¢. ADJUSTMENT. Loosen the spacing rack 
mounting screws and move the rack toward the 
front or rear of the type-bar carriage. Tighten 
the mounting screws. 


318. Locking Function Lever Spring (fig. 160) 

a. PREPARATION. The type-bar carriage is 
placed on the typing unit. The typing unit may 
be on or off the base. 

b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Unhook the locking function lever spring from 
the spring plate and hold the locking function 
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line with the spring toward the rear of the 
typing unit. A pull of 6 to 8 ounces should be 
required to start the roller moving away from 
the sixth vane. 

c. ADJUSTMENT. Replace with a new spring. 


320. Carriage-Return Spring Drum 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. Turn the main shaft until 
the printing bail is in its extreme rear position. 
Hold the carriage-return lock bar approxi- 
mately in its locked position to disengage the 


carriage-return clutch teeth and hold the dash- 
pot lever in its operated position. Hook a 12- 
pound scale over the lower part of the right 
ribbon spool bracket, and pull in a line parallel 
to the carriage track. A pull of 334 to 41, 
pounds should be required to start the carriage 
moving away from its extreme left position. 

c. ADJUSTMENT. To increase the tension, 
wind up the carriage-return spring by turning 
the center shaft of the drum. To decrease the 
tension, operate the carriage-return drum es- 
capement lever. 


321. Paper Spindle Drag Spring (fig. 190) 

ad. PREPARATION. The typing unit may be on 
or off the base. 

6. REQUIREMENTS. Insert an empty paper 
spindle in the slots, and lock it in place with 
the retaining plates. With both ends of the 
spindle shaft in the bottom of their slots, apply 
the push end of a 12-pound scale to the left 
end of the paper spindle shaft and push toward 
the right side of the typing unit. A pressure of 
5 to 8 pounds should be required to start the 
spindle moving. 

c. ADJUSTMENT. Bend the spindle drag 
‘spring. , 
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Figure 190. Paper spindle. 


322. Platen Friction Assembly (fig. 191) 
a. PREPARATION. The typing unit may be on 
or off the base. 


b. REQUIREMENTS. Move the pressure-roller 
release-shaft arm to its extreme rear position. 
Unhook the line-feed detent lever spring, and 
place the platen handle straight up. Hook an 
8-ounce scale over the end of the handle and 
pull horizontally toward the front of the typing 
unit. A pull of 6 to 8 ounces should be required 
to start the platen turning. Rehook the detent 
lever spring, 


c. ADJUSTMENT. Increase or decrease the 
amount of friction by turning the adjusting 
nuts on the friction assembly. 
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Figure 191, Platen friction assembly. 


323. Send-Receive T-Lever Friction Washer 
(fig. 192A) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. With the printing bail in 
its extreme rear position, move the T-lever so 
that the clearance between the T-lever and the 
universal function lever extension is 0.040 to 
0.060 inch. Hook an 8-ounce scale under the 
right extension of the T-lever, just in front of 
the universal function lever extension, and pull 
straight up. A pull of 5 to 614 ounces should 
be required to start the lever moving. 

c. ADJUSTMENT. Replace with a new friction 
washer. 


324. Universal Function Lever Spring (fig. 
192A) 

a. PREPARATION. The typing unit may be on 
or off the base. 

b. REQUIREMENTS. With the printing bail in 
its extreme rear position, hook a 32-ounce scale 
under the extreme front end of the universal 
function lever extension and pull straight up. 
A pull of 14 to 17 ounces should be required 
to start the lever moving. 


c. ADJUSTMENT. Replace with a new spring. 


325. Blank Function Lever Spring (fig. 192A) 
a. PREPARATION. The typing unit may be on 
or off the base. 
b. REQUIREMENTS. With the printing bail in 
its extreme rear position, hook a 12-pound scale 
under the extreme front end of the blank func- 
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Figure 192. Blank intermediate lever. 


tion lever extension and pull straight up. A pull 
of 414 to 6 pounds should be required to start 
the lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


326. Send-Receive Mechanism Plate (fig. 171) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. (1) Select the blank com- 
bination. Turn the main shaft until the blank 
function lever is completely selected. Stop turn- 
ing the shaft when the function lever bail roller 
just leaves the cam surface of the blank func- 
tion lever. Under these conditions and with the 
left arm of the T-lever in contact with the blank 
function lever extension, there should be some 
clearance, but not more than 0.008 inch, be- 
tween the right arm of the T-lever and the 
universal function lever extension. 

Note. When setting up the above-named conditions 
on typing units equipped with a blank printing and 
spacing cut-out function lever, stop turning the main 
shaft when the function lever bail comes to rest on top 
of the blank printing and spacing cut-out function lever. 

(2) On typing units from which the blank 
and universal function levers are omitted, the 
vertical clearance between both ends of the 
function lever spring plate and the send-receive 
mechanism plate should be 0.020 to 0.030 inch. 

c. ADJUSTMENT. Make sure that the inter- 
mediate lever is clear of the blank function 
lever extension. Then position the send-receive 
mechanism plate by loosening the mounting 
screws and moving the plate in its mounting 
slots. Tighten the mounting screws. 
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327. Riglit Motor-Stop Contact (figs. 170 and 
171) 

Note. This adjustment applies only to teletypewriters 
equipped with a mechanical motor-stop mechanism. 


a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 


b. REQUIREMENTS. (1) With the printing 
bail in its extreme rear position, the selector 
armature held in the marking (operated) posi- 
tion, and the inner motor-stop ‘pawl engaged 
with its latch, there should be a slight clear- 
ance, but not more than 0.006 inch, between 
the insulated end of the light contact spring of 
the right motor-stop contacts and the upper 
end of the motor-stop contact lever. 


(2) With the selector armature in the spac- 
ing (unoperated) position, and the outer motor- 
stop pawl engaged with the latch, the clear- 
ance between the contact points should be 0.012 
to 0.020 inch. 


c. ADJUSTMENT. (1) Bend the light contact 
spring, making sure that the heavy contact 
spring does not bear against the light spring. 


(2) Bend the heavy spring of the right 
motor-stop contacts. 


328. Left Motor-Stop Contacts (fig. 171) 


Note. This adjustment applies only to teletypewriters 
equipped with a mechanical motor-stop mechanism. 


a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 


b. REQUIREMENTS. (1) With the printing 
bail in its extreme rear position, there should 
be some clearance, but not more than 0.006 
inch, between the insulated end of the light con- 
tact spring of the left motor-stop contacts and 
the lobe on the front extension of the motor- 
stop function lever. 

(2) With the motor-stop function lever se- 
lected and the main shaft turned until the right 
motor-stop contact is just at the point of open- 
ing, the left motor-stop contacts should be at 
the point of closing. 

c. ADJUSTMENT. (1) Bend the light contact 
spring, making sure that the heavy spring does 
not bear against the light spring. 

(2) Bend the heavy contact spring of the 
left motor-stop contacts. 


329. Intermediate-Lever Stoo Bracket (fig. 
171) 

a. PREPARATION. Remove +* 
from the base. (See par. 142.) 


b. REQUIREMENTS. Select the blank combina- 
tion and turn the main shaft until the inter- 
mediate-lever toe is under the blank function 
lever extension. Make sure that the interme- 
diate lever is approximately vertical. Then 
select the T-combination and turn the main 
shaft until the printing bail is in its extreme 
forward position. During this last operation 
the left end of the intermediate-lever toe should 
move to a point at least 14, inch to the right of 
the blank function lever extension. 

c. ADJUSTMENT. Position the intermediate- 
lever stop bracket by means of its mounting 
slots. 


2 typing unit 


330. Intermediate-Lever Spring (fig. 192A) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

bh. REQUIREMENTS. With the printing bail in 
its extreme rear position, move the T-lever. so 
that its right end is in contact with the univer- 
sal function lever extension; hold the reset 
lever so that its upper edge is horizontal. Hook 
an 8-ounce scale over the intermediate lever 
just above the spring arm and pull horizontally 
toward the left of the typing unit. A pull of 3%, 
to 1144 ounces should be required to start the 
lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


331. Motor Plate 

a. PREPARATION. The typing unit is in place 
on the base. 

b. REQUIREMENTS. The lateral alignment of 
the motor pinion and the main-shaft gear 
should be such that the center line of the gear 
coincides with a vertical line through the cen- 
ter of the hole in the motor pinion. The back- 
lash between the motor pinion and the highest 
point of the main-shaft gear should be barely 
perceptible. 

c. ADJUSTMENT. (1) When a teletypewriter 
is equipped with a motor not having elongated 
mounting holes, place the typing unit on an 
adjusted base with motor assembly and tighten 
the three mounting thumbscrews. Remove the 
keyboard from the base. Face the front of the 
base unit and visually check the lateral align- 
ment of the motor pinion and the main-shaft 
gear to see if a centerline through the main- 
shaft gear coincides with a vertical line 
through the center of the hole in the motor 
pinion. If these lines do not coincide, remove 
the typing unit from the teletypewriter base 
and loosen the three motor mounting screws. 
Replace the typing unit on the teletypewriter 
base. Shift the motor by taking up the play 
between the drilled motor mounting holes and 
the motor mounting screws, until the two lines 
previously mentioned coincide. If there is not 
enough play in the motor mounting holes to 
permit the motor to be properly aligned, shift 
the motor to obtain the best possible lateral 
alignment of the motor pinion and the main- 
shaft gear. The edges of the motor bases should 
be parallel to the corresponding edges of the 
motor plate. Remove the typing unit and 
tighten the three motor mounting screws. 


(2) To correct the amount of backlash, 
loosen the rear motor plate mounting screw 
and the locknut on the motor plate adjusting 
screw. Slightly loosen the two front motor 
plate mounting screws to prevent stripping the 
threads while making the following adjust- 
ment. Replace the typing unit and tighten the 
three mounting thumbscrews. Turn the motor 
plate adjusting screw until the amount of back- 
lash between the motor pinion and the highest 
point on the main-shaft gear is barely notice- 
able. The highest point may be found by turn- 
ing the main shaft for one complete revolution. 
Start the motor and carefully readjust the ver- 
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tical position of the motor pinion by turning 
the adjusting screw until the gear noise is re- 
duced to a minimum. Tighten the three motor 
plate mounting screws and the adjusting screw 
locknut. Recheck the backlash between the 
gears. 


Caution: Care should be exercised in adjust- 
ing the vertical position of the motor pinion 
while the motor is running in order to avoid 
damaging the main-shaft gear or reducing the 
speed of the motor as the result of too close a 
mesh between the gear and the pinion. 


Note. When teletypewriters are equipped with motors 
having elongated mounting holes: Make adjustments 
(1) and (2) as described in the above paragraph, ex- 
cept that in making adjustment (1) the motor must be 
shifted until the centerline of the gear also passes 
through the center of the hole in the motor pinion as 
nearly as it is possible to determine by eye. 
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333. Send-Receive Reset-Lever Lower Adjust- 
ing Screw (fig. 193A) 

Note, Omit this adjustment when the typing unit is 
not equipped with a mechanical motor-stop mechanism. 


ad, PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. Place the platen in the 
letters position (down). Select the motor-stop 
combination. Turn the motor until the printing 
bail is in its extreme forward position. Under 
these conditions and with the SEND-REC- 
BREAK key in the SEND position, there 
should be some clearance, but not more than 
0.002 inch, between the head of the lower ad- 
justing screws and the lower surface of the 
front extension of the motor-stop function 
lever. 

c. ADJUSTMENT. Raise or lower the reset 
lever lower adjusting screw, 
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Figure 193. Reset lever adjustments. 


332. Send-Receive Reset Lever Upper Adjust- 
ing Screw (fig. 192B) 

ad. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. There should be a 0.004- 
to 0.006-inch clearance between the upper edge 
of the intermediate-lever toe and the bottom 
of the blank function lever extension under the 
following conditions: When the printing bail 
is in its extreme rear position and the send- 
receive-break key is in the SEND position 
(up), move the toe of the intermediate lever 
under the blank function lever extension. Se- 
lect the T-combination and turn the motor until 
the intermediate lever is moved to where the 
blank function lever extension overlaps the toe 
of the intermediate lever by one-half the thick- 
ness of the blank function lever extension. 

c. ADJUSTMENT. Raise or lower the reset 
lever upper adjusting screw. 
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334. Send-Receive Reset-Lever Down Stop 
Screw (fig. 193) 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. With the SEND-REC- 
BREAK key in the SEND position (up) and 
the toe of the intermediate lever under the 
blank function lever extension, select the blank 
combination and turn the main shaft until the 
function lever bail roller just leaves the cam 
surface of the blank function lever. Depress 
the break key and immediately release it. The 
stop-lever plate should just latch the upper 
contact lever. (On bases equipped with SEND- 
REC-BREAK mechanism having two lower 
contacts, the safety paw! should latch the op- 
erating lever.) There should not be more than 
0.002-inch clearance between the stop-lever 
plate and the upper contact lever (or between 
the safety pawl and the operating lever on 


bases equipped with the send-rec-break mech- 
anism having two lower contacts) . 

c. ADJUSTMENT. Raise or lower the reset- 
lever down stop screw. 


335. Left Margin Adjusting Screw (fig. 185) 

a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. The first character of a 
line should print within 4, inch of the specified 
margin, normally 7% inch from the left edge 
of the platen. 

ce. ADJUSTMENT. Turn the left margin ad- 
justing screw in. Move the carriage by hand 
into position to print a character 7% inch plus 
or minus 14, inch from the left edge of the 
platen. Operate the dash-pot lever to lock the 
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justing screw arm in engagement with its de- 
tent, space the carriage 71 spaces. The carriage 
should then be in position to print the last 
character of the normal 72-character line. Ad- 
just the stop screw so that the spacing-stop 
lever is moved to within 0.015 to 0.030 inch of 
a projection on the spacing-stop sleeve. 


337. Ribbon-Oscillator Lever (fig. 194) 

a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. With the ribbon lockout 
bar in its unoperated- position (pulled out 
toward the right), the ribbon should cover 
fully any character as it is being printed. When 
the printing has been completed and the main- 
shaft clutch has disengaged, the top edge of 
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Figure 194. Ribbon-oscillator lever. 


carriage in place. Turn the adjusting screw out 
until there is a slight clearance (not more than 
0.002-inch) between the end of the screw and 
the dash-pot lever when the adjusting screw 
locknut has been tightened and when a hori- 
zontal pull of 8 pounds is exerted on the dash- 
pot lever (new style). The pull is aprpeed with 
a 12-pound scale at right angles to the curved 
surface 14. inch behind the margin adjusting 
screw. A pull of 10 pounds applied just in front 
of the shoulder is required for old-style (with- 
out a milled notch) dash-pot levers. Turn the 
left margin adjusting screw one-sixth turn in 
a direction to eliminate the clearance. Tighten 
the locknut. 


336. Right Margin Adjusting Screw (fig. 187) 

a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. The teletypewriter should 
normally print 72 characters on a-line before 
spacing is blocked by the spacing-stop lever. 

c. ADJUSTMENT. Return the carriage to the 
left end of the line and back off the right mar- 
gin adjusting screw. With the right margin ad- 


the ribbon should not be above the bottom edge 
of the printed character. 


c. ADUSTMENT. Shift the platen to the figures 
position (up) and loosen the ribbon-oscillator 
lever clamping screw and nut. Position the 
ribbon-oscillator lever, and tighten the clamp- 
ing screw and nut. Check this adjustment with 
the platen in the letters position (down). 


338. Ribbon Lockout Bar (fig. 195) 

Note. This adjustment applies only to teletypewriters 
equipped with the adjustable ribbon lock-out bar. 

a. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. Hold the ribbon carrier 
down, and move the ribbon. ‘exk-out bar to the 
left against its stop. The ribbon should be 
locked far enough below the printing line to 
prevent printing any portion of the characters. 

c. ADUSTMENT. Remove the ribbon, ribbon 
carrier, and type-bar guide from the adapter 
plate, and loosen the ribbon lock-out bar adjust- 
ing screws. Move the platen to the figures posi- 
tion. Hold the ribbon oscillator down and move 
the ribbon lock-out bar to the left against the 
stop; the lock-out bar extension slides over the 
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top of the ribbon oscillator. Push the lock-out 
bar extension down so that the ribbon-oscillator 
extension is held firmly against the type-bar 
guide adapter plate, Hold the right end of the 
ribbon lock-out bar down and tighten the lock- 
out bar adjusting screws. Replace the type-bar 
guide, the ribbon carrier, and the ribbon. With 
the ribbon lock-out bar in its operated position, 
hook a 12-pound scale over the end of the rib- 
bon lock-out bar, and pull directly in line with 
the bar. A pull of not more than 5 pounds 
should be required to move the lock-out bar to 
its unoperated position, 
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c. ADJUSTMENT. Saturate the felt washer 
with proper lubricating oil and recheck the re- 
quirement. (See b above.) If the requirement 
is not met, replace the spacing elutch spring 
with a new spring, 


340. Margin Signal Bell (fig. 182) 

a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. The margin signal bell 
should ring on the sixty-sixth printed character 
for lines 72 characters long. 
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Figure 195. Ribbon lockout bar. 
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Figure 196. Main-shaft spacing gear. 


339. Spacing Clutch Torque (fig. 196) 

a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. > 

b. REQUIREMENTS. Run the motor for at 
least 10 minutes. Operate the lock bar. Hook a 
32-ounce scale at the bottom of the uppermost 
projection on the spacing-stop sleeve. Pull hori- 
zontally toward the rear of the typing unit 
until the leading edge of the spacing-stop sleeve 
is approximately vertical. With the main shaft 
turning, a pull of 14 to 19 ounces should be 
required to hold the spacing-stop sleeve sta- 
tionary, 
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c. ADJUSTMENT. Return the carriage to the 
left end of the line. Space the carriage 66 
spaces to the right. Loosen the margin-bell cam 
thumbscrew. Adjust the cam so that its right 
side is in contact with the margin-bell pawl; 
tighten the thumbscrew. 


341. Selector Clutch Torque (fig. 197) 


a. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. Run the motor for at least 
10 minutes. Hook a 82-ounce scale to the selec- 
tor-cam sleeve stop arm. A pull of 14 to 18 


ounces should be required to hold the sleeve 
stationary. 

c. ADJUSTMENT. Saturate the felt washers 
with the proper lubricating oil and recheck the 
requirement. (See 0 above.) If the requirement 
is not met, replace the cam-sleeve spring with 
a new spring. 


342. Bail-Cam Unit Friction Clutch Torque 
(fig. 197) 

a@. PREPARATION. The type-bar carriage is on 
the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. Remove the function-bail 
spring, and hold the printing bail away from 
its adjusting screw. With the teletypewriter 
running on a closed line (selector magnet ener- 
gized or selector armature held in marking 
position by a toothpick to simulate a closed 
line), hook a 32-ounce scale over the screwhead 
on the cam unit and pull horizontally at right 
angles to the main shaft. A pull of 20 to 24 
ounces should be required to move the cam in 
a direction opposite to its normal direction of 
rotation, 
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riage should return from its right margin stop 
to its left margin stop without bouncing and 
with minimum shock. 

c. ADJUSTMENT. Loosen the dash-pot vent 
screw locknut, and turn the screw in or out as 
required. Tighten the locknut. 


344. Lock-Loop Spring (fig. 198) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Turn the transmitting- 
cam sleeve until the lock-loop roller rests on 
the low part of its cam. Hook an 8-ounce seale 
in the lock-loop spring hole and pull in line with 
the spring. A pull of 4 to 5 ounces should be 
required to start the lock loop moving. 

ec. ADJUSTMENT, Replace with a new spring. 


345. Locking-Lever Shaft Bracket (fig. 198) 

@. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b, REQUIREMENTS. (1) “With all the contact 
levers on the high parts of their cams, there 
should be some clearance, but not more than 
0.010 inch, between the contact levers and the 
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Figure 197. Bail-cam and selector-cam friction clutch. 


c. ADJUSTMENT. Saturate the felt washer 
with the proper lubricating oil and recheck the 
requirement. (See b above.) If the requirement 
is not met, replace the bail-cam spring with a 
new spring. 


343. Dash-Pot Vent Screw (fig. 186) 
a. PREPARATION. The type-bar carriage is on 


the typing unit, and the typing unit is on the 
base. 

b. REQUIREMENTS. When the carriage-return 
lock bar is held in its latched position, the car- 


locking levers. When measuring this clearance, 
press the locking levers down by hand to make 
minimum clearance. 

(2) When the letters and blank keys are de- 
pressed alternately, the locking levers should 
travel the same distance on either side of the 
lock-loop blade. 

c. ADJUSTMENT. Add or remove shims be- 
tween the locking-lever shaft bracket and the 
keyboard casting to meet the first requirement. 
(See b (1) above.) Before tightening the 
bracket mounting screws, position the bracket 
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from side to side to meet the second require- 
ment. (See b (2) above.) 


346. Transmitting Contact Gap (fig. 198) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. With any contact lever on 
the high part of its cam, the contact gap should 
be 0.020 to 0.025 inch. 

c. ADJUSTMENT. Bend the shorter contact 
springs, 
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Figure 198. Transmitter contacts and lock loop. 
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348. Transmitting-Shaft Clutch Spring (fig. 
200) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Hook a 32-ounce scale to 
the clutch-driven member projection and pull 
directly in line with the shaft. A pull of 9 to 
12 ounces should be required to separate the 
clutch teeth, 


c. ADJUSTMENT. Replace with a new spring. 
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Figure 199. Transmitter contact springs. 


347. Transmitting Contact Spring (fig. 199) 
ad. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. With any contact lever 
on the low part of its cam, apply the push end 
of an 8-ounce scale to each contact spring just 
above the contact point. A pressure of 414 to 
514 ounces should be required to open the 
contact. 

c. ADJUSTMENT. Bend the longer contact 
springs. Recheck the contact gap. (See par. 
346.) 
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349. Transmitting-Cam Cylinder End Play (fig. 
201) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. The transmitting-cam cyl- 


inder should have some end play, but not more 


than 0.002 inch. 

ce. ADJUSTMENT. Position the bushing in the 
rear bearing bracket by turning its adjusting 
nuts, 


350. Transmitting-Shaft Clutch (fig. 202) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. When the clutch is fully 
disengaged, the clearance between the clutch 
teeth should be 0.005 to 0.015 inch. 

c. ADJUSTMENT. Position the clutch throw- 
out lever by adding or removing shims between 
the throw-out lever post and the bracket. 
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lock-loop roller against its cam to disengage 
the clutch teeth fully. Position the locking 
levers directly below the lock-loop blade to 
make the minimum clearance. The clearance 
should be 0.008 to 0.015 inch between the lock- 
loop blade and the locking lever having the 
least clearance, 

c. ADJUSTMENT. Position the roller pivot 
screw by loosening its locknut and moving the 
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Figure 200. Transmitting-shaft clutch spring. 
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Figure 202, Clutch release mechanism. 


351. Lock-Loop Roller (Adjustable) (fig. 198) 

Note. This adjustment applies only to keyboards 
equipped with lock loops having slots for the roller 
pivot screw. 

@. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Turn the keyboard shaft 
until the clutch teeth are disengaged. Press the 


screw in the slot as required. Tighten the lock- 
nut. 


352. Lock-Loop Roller (Nonadjustable) (fig. 
198) 

Note. This adjustment applies only to keyboards 
equipped with lock loops not having slots for the roller 
pivot screws. 
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a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Turn the keyboard shaft 
until the clutch teeth are disengaged. Press the 
lock-loop roller against its cam to disengage 
the clutch teeth fully. Position the locking 
levers directly below the lock-loop blade to 
make the minimum clearance. The clearance 
should be at least 0.008 inch between the lock- 
loop blade and the locking lever having the 
least clearance. 

e. ADJUSTMENTS. Since the lock loops not 
having slots for the roller pivot screws are de- 
signed in such a way that the hole cannot be 
enlarged, the worn transmitting-cam sleeve 
must be replaced with a new transmitting-cam 
sleeve. In emergencies when new transmitting- 
cam sleeves cannot be obtained, build up the 
tip of the lock-loop cam with solder until the 
requirements (b above) are met. 


353. Universal-Bar Pilot Screws (fig. 202) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. The universal bar should 
have some end play, but not more than 0.010 
inch. The universal-bar extension should be 
approximately in the middle of the space be- 
tween the P and CAR RET key levers. Operate 
the trip-off pawl by depressing a key lever. The 
trip-off pawl should clear the sides of the stop- 
plate mounting screw and the locking-lever 
bracket. 

c. ADJUSTMENT. Position the universal bar 
by loosening the pilot screw locknut and turn- 
ing the pilot screws as required. Tighten the 
locknuts. 


354. Trip-Off Pawl Stop Plate (fig. 202) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. The clearance between all 
key levers and the universal bar should be 0.040 
to 0.060 inch when the trip-off pawl is resting 
against the end of the stop plate. 

c. ADJUSTMENT. Position the trip-off pawl 
stop plate by means of its mounting slots. 


355. Intermediate-Pawl Eccentric (fig. 202) 
(. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 
b. REQUIREMENTS. When the trip-off pawl 
rests against the end of the stop plate and the 
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intermediate pawl is against its eccentric, the 
clearance between the trip-off.pawl and the 
intermediate pawl should be 0.050 to 0.060 inch. 


c, ADJUSTMENT. Position the intermediate- 
pawl eccentric by loosening the locknut and 
turning the eccentric screw as required. 
Tighten the locknut. There are two positions of 
the eccentric screw that give the correct clear- 
ance. Use the position where the high part of 
the eccentric is toward the rear of the key- 
board, 


356. Clutch Throw-Out Lever Eccentric (fig. 
202) 


a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 


b. REQUIREMENTS. When the clutch throw- 
out lever is resting on the low part of the 
clutch-driven member, the intermediate pawl 
should be held firmly between the clutch throw- 
out lever eccentric and the intermediate-pawl 
eccentric. 


c. ADJUSTMENT. Position the clutch throw- 
out lever eccentric by loosening the locknut and 
turning the eccentric screw as required. 
Tighten the locknut. There are two positions of 
the eccentric screw that give the correct clear- 
ance. Use the position where the high part of 
the eccentric is toward the rear of the key- 
board. 


357. Trip-Off Pawl Eccentric (fig. 203) 


a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 


b. REQUIREMENTS. (1) With the clutch 
throw-out lever held against the high part of 
its eam and the clutch throw-out lever eccentric 
held against the clutch throw-out lever, the end 
of the trip-off pawl should clear the end of the 
intermediate pawl by not more than 0.004 inch. 

(2) With the trip-off pawl in its operated 
position, the clearance between the formed-up 
end of the stop plate and lower edge of the trip- 
off pawl should be at least 0.002 inch. 


c. ADJUSTMENT. (1) Loosen the locknut on 
the trip-off pawl eccentric screw and turn the 
eccentric as required. Tighten the locknut. 

(2) Bend the rear extension of the trip-off 
pawl stop plate. 


358. Clutch Throw-Out Lever Spring (fig. 202) 
ad. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

6. REQUIREMENTS. With the clutch teeth en- 
gaged and the clutch throw-out lever resting 
against the low part of the clutch-driven mem- 
ber, hold the intermediate pawl against its 
eccentric. At the same time hook an 8-ounce 
scale over the throw-out lever just above the 
spring hole and pull in line with spring. A pull 
of 114 to 214 ounces should be required to start 
the lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


INTERMEDIATE Lael 


TRIP-OFF PAWL ECCENTRIC——____ 


Th 
RIP-OFF PAWL——— 
TRIP-OFF PAWL STOP PLATE 


7 a 
CTL LLL ALLL LLL LLL 


360. Key Lever Springs (fig. 205) 
a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 


b. REQUIREMENTS. The openings between 
the ends of all key lever springs, except the 
spacer key lever (space bar) spring, should 
measure 134, inches. The distance across the 
opening between the ends of the spacer key 
lever (space bar) spring should be 1154, inches. 


c. ADJUSTMENT. Bend the springs. 
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Figure 203. Trip-off eccentric screw. 
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Figure 204. Trip-off pawl spring. 
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Figure 205. Key lever springs. 


359. Trip-Off Pawl Spring (fig. 204) 

4. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Unhook the trip-off pawl 
spring. Hook an 8-ounce scale in the spring eye. 
A pull of 314 to 414 ounces should be required 
to stretch the spring to position length. 

c. ADJUSTMENT. Replace with a new spring. 


361. Repeat-Space Rod (fig. 206) 

ad. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. With the space bar fully 
depressed by being pushed dewn at the center, 
the clearance between the clutch throw-out 
lever and the high part of the throw-out cam 
should be 0.010 to 0.020 inch. 
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c. ADJUSTMENT. Move the repeat-space rod 
by turning its adjusting nuts. 


362. Repeat-Space Rod Bracket (fig. 207) 

Note. This adjustment applies only to a keyboard 
equipped with a repeat-space rod bracket having an 
enlarged mounting hole (0.205 inch in diameter) and a 
flat washer under the head of the bracket mounting 
screw. 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. When the space bar is 
fuily depressed there should be some clearance, 
but not more than 0.008 inch, between the 
formed-up end of the repeat-space rod and the 
flat side of the transmitter rear bracket 
throughout the entire travel of the repeat-space 
rod. The front face of the repeat-space rod 
bracket should be parallel to the rear face of 
the transmitter gear bracket. 

c. ADJUSTMENT. Position the repeat-space 
rod bracket by loosening the mounting screw 
and moving the bracket by means of its en- 
larged mounting hole. Tighten the mounting 
screw, 
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364. Motor Unit Slip-Connector Springs 


@. PREPARATION. Remove the typing unit 
from the base. (See par. 142.) 

b. REQUIREMENTS. (1) With the motor unit 
in position on the base, hook a 4-pound scale 
under one of the motor unit slip-connection end 
springs, just above the head of the terminal 
screw on the motor connection block. Pull 
toward the front of the base at right angles to 
the spring. A pull of 2 to 4 pounds should be 
required to separate the contacts. Measure the 
pressure of the opposite end _ slip-connection 
spring the same way. 

(2) With the motor unit removed, place a 
straight edge across the two end _ springs. 
There should be some clearance, but not more 
than 0.015 inch, between the two inner springs 
and the straight edge. 

c. ADJUSTMENT. Remove the motor unit 
from the base and bend the two inner springs. 


365. Line-Jack Springs (fig. 208) 
a. PREPARATION. Remove the typing unit and 
the keyboard from the base. (See par. 142.) 
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Figure 206. Clutch throw-out lever. 
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Figure 207. Space-repeat rod. 


363. Repeat-Space Rod Spring (fig. 207) 

a. PREPARATION. Remove the keyboard from 
the base. (See par. 142.) 

b. REQUIREMENTS. Hook an 8-ounce scale 
over the repeat-space rod, just in front of the 
spring hole, and pull in line with the spring. 
A pull of 1 to 2 ounces should be required to 
start the rod moving. 

c. ADJUSTMENT. Replace with a new spring. 
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b. REQUIREMENTS. Apply the push end of a 
12-pound scale to the curved part of the jack 
spring. A pressure of 1 to 2 pounds should be 
required to open the contacts. With the typing 
unit in position on the base, the line-jack con- 
tact should be separated 0.020 to 0.060 inch. 


c. ADJUSTMENT. Bend the 
spring. 
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Figure 208. Teletypewriter TG-7-B base. 


366. Keyboard Jack Springs Adjustment (fig. 
208) 


a. PREPARATION, Remove the typing unit and 
the keyboard from the base. Remove the four 
base plate mounting screws and the base plate. 
Remove the four screws that hold the slip-con- 
nection mounting plate assembly to the base, 
so that the bakelite cover can be removed, and 
then replace the four screws. 

b, REQUIREMENTS. Measure the pressure of 
the two keyboard jack springs. With the key- 
board inserted in the base the keyboard jack 
springs should now be separated by 0.005 inch 
to 0.025 inch. This clearance may be measured 
from above the base by inserting a wire gauge 
between the contact springs. 


¢. ADJUSTMENT. Bend the long contact spring 
of the two jack springs to obtain this spring 
tension and bend the short contact spring to 
provide this contact gap. (After the bakelite 
cover is replaced the jack contact springs 
should be separated by 0.025” to 0.075”.) Re- 
move the keyboard from the base and with a 
straightedge laid across the two keyboard jack 
springs, align the other slip-connection contact 
springs by bending, so that they just touch the 
straightedge. Remove the four slip-connection 
mounting plate screws, and insert the bakelite 
cover in its original position. Replace the four 
mounting screws previously removed. Finally 
install the base plate on the base by means of 
its mounting screws. 
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367. Typing Unit Slip-Connection Spring 

a. PREPARATION. Remove the typing unit 
from the base. 

b. REQUIREMENTS. Hold a straightedge flush 
against the left rear milled surface on the base 
and extend the straightedge over the typing 
unit slip connections. There should be 7% inch 
clearance (plus or minus %4 inch) between the 
straightedge and the top of the curved part of 
the springs. 

c. ADJUSTMENT. Bend the slip-connection 
springs to obtain the necessary clearance. 
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lever plate, when the break lever is slowly op- 
erated by hand until the two edges are just 
opposite each other. 

c, ADJUSTMENT. Position the break lever ad- 
justing plate by means of its adjusting screw. 


370. Stop Lug (fig. 210A) 

a. PREPARATION. None required. 

b. REQUIREMENTS. When the stop lever is in 
its unoperated position, the upper extension of 
the stop lever should rest against the stop lug 
on the mounting bracket. There should be 
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Figure 209. Stop lever plate adjustment. 


368. Stop Lever Plate (fig. 209A) 

ad. PREPARATION. None required. 

b. REQUIREMENTS. Hold the left end of the 
upper contact lever up against the stop lug on 
the stop lever plate. There should be 0.004 inch 
to 0.015 inch clearance between the shoulder in 
the notch in the upper contact lever and the 
top of the lower contact lever. 

c. ADJUSTMENT. Position the stop lever plate 
by means of its mounting screw. 


369. Break Lever Adjusting Plate (fig. 209B) 
ad. PREPARATION. None required. 

b. REQUIREMENTS. There should be some 
clearance, not more than 0.015 inch, between 
the rear upper corner of the beveled edge on 
the left end of the upper contact lever and the 
lower front edge of the stop lug on the stop 
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some clearance, not more than 0.030 inch, be- 
tween the rear side of the upper contact lever 
and the front edge of the stop lever plate. 


c. ADJUSTMENT. Bend the stop lug on the 
mounting bracket. 


371. Upper Contact Lever Spring (fig. 211B) 
a. PREPARATION. None required. 


b. REQUIREMENTS. Place the send-receive 
handle in the SEND (up) position and hold the 
No. 8 contact spring away from the extension 
on the upper contact lever. Hook an 8-ounce 
scale under the left end of the upper contact 
lever at the spring hole and pull up vertically. 
in line with the spring. It should require 38 to 5 
ounces to start the upper contact lever moving 


c. ADJUSTMENT. Replace with a new spring 


372. Stop Lever Spring (fig. 210A) 

a. PREPARATION. None required. 

b. REQUIREMENTS. Operate the stop lever so 
that it rests against the stop lug on the mount- 
ing bracket. Hook an 8-ounce scale in the 
spring mounting hole in the stop lever and pull 
in line with the spring. It should require 1 to 2 
ounces to start the stop lever moving. 

c. ADJUSTMENT. Replace with a new spring. 


SOME CLEARANCE 
a MORE THAN 030° 


STOP £fvVEP 
tI PLATE 


1702 O88. 70 START 
LEVER (OOKING 


C 


the fiber insulator on the lower end of No. i 
contact spring and the extension on the lower 
contact lever to the right of the contact spring. 
When checking this clearance, hold the lower 
contact lever firmly against its stop. (See fig. 
211A.) 


(2) Contact No. 1 should exert a pressure 
against contact No. 2 (fig. 211A). Hook an 
8-ounce scale around contact spring No. 1, just 
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Figure 210. Stop lug adjustment. 
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373. Send-Receive-Break Contact Springs 

ad. PREPARATION. None required. 

b. REQUIREMENTS. All contact springs and 
points should be in line. 

(1) With the send-receive handle in the 
SEND (up) position, there should be some 
clearance, not more than 0.008 inch, between 
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Figure 211. Upper contact lever adjustment. 


below the contact point, and pull horizontally 
toward the left. It should require 1 to 2 ounces 
to just separate contacts No. 1 and No. 2. 

(3) Recheck (1). 

(4) There should be a clearance of at least 
0.015 inch between No. 3 and No. 4 contacts. 
(See fig. 211A.) 
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(5) Move the send-receive handle to the 
RECEIVE (down) position and make sure 
that No. 3 and No. 4 contacts close. 

(6) There should be at least 0.015 inch 
clearance between No. 1 and No. 2 contacts. 
Recheck (1). 

(7) Contact No. 3 should exert a pressure 
against contact No. 4. Hook an 8-ounce scale 
around contact spring No. 3 just above the 
contact point and pull horizontally toward the 
left. It should require 1 to 2 ounces to just 
separate contacts No. 8 and No. 4. (See fig. 
210.) 

' (8) Recheck (4). 

(9) Hold the left end of the upper contact 
lever against the notch in the stop lever plate. 
The fiber insulator on No. 6 contact spring 
should clear the extension on the upper contact 
lever by at least 0.008 inch. (See fig. 209A.) 
Make certain that contact No. 5 and No. 6 are 
separated by at least 0.015 inch when the break 
lever is operated. (See fig. 210B.) 


CONTACT SPRING 
SPECD ABIUSTING SPRING 


GOVERLNOC CONTACTS 


Hook a 82-ounce scale over the contact spring 
near the contact (fig. 212) and pull in line with 
the speed adjusting spring. Turn the speed ad- 
justing wheel to the right or left until a pull of 
18 to 14 ounces just separates the governor 
contacts. 

b. REQUIREMENTS. Hook a 32-ounce scale 
over a bank pin inserted radially in the leather 
of the speed adjusting wheel and pull at right 
angles to the radius. A pull of 16 to 20 ounces 
should be required to start the wheel moving. 

c. ADJUSTMENT. Remove the friction washer 
and bend the large projections as required. 


375. Governor Speed Adjusting Lever Stop 
Plate (fig. 213) 

@, PREPARATION. None required. 

b. REQUIREMENTS. There should be a clear- 
ance of 0.006 to 0.050 inch between the speed 
adjusting wearing strip and the governor shell 
when the speed adjusting lever is held against 
the stop plate, 


_ AOLUSTING WELL PIOLING 
FRICTION WASHER 


16 70.20 O26. JO S7ACT THE 


ee a 


COVELNGO GL Ll: 


7 ee ADISUSTING WHEEL. 
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Figure 212. Governor-speed-adjusting wheel friction washer requirements, 


(10) Contact No. 6 should exert a pressure 
against contact No. 5. Hook an 8-ounce scale 
around contact spring No. 6 just above the 
contact point, and pull horizontally toward the 
right. It should require 414 to 514 ounces to 
just separate contacts No. 5 and No. 6. (See fig. 
210C.) 

(11) Recheck (9). 

c. ADJUSTMENT. Whenever an adjustment of 
a contact spring is required (see b above), bend 
the contact spring until it meets the require- 
ments given above. 


374. Governor-Speed-Adjusting Wheel Fric- 
tion Washer (fig. 212) 

a? PREPARATION. In order to check the re- 
quirements a preliminary adjustment must be 
made. Remove the target and governor cover. 
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c. ADJUSTMENT. Loosen the two stop plate 
mounting screws and reposition the stop plate. 
Tighten the mounting screws, 


376. Governor Shims (fig. 213B) 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the governor ‘speed 
adjusting lever in its unoperated position, there 
should be a clearance of at least 0.006 inch be- 
tween the speed adjusting wearing strip and 
the adjusting wheel when the adj usting wheel 
is opposite the wearing strip and all the end 
play of the motor armature is taken up in a 
direction to make the clearance a minimum. 

c. ADJUSTMENT. Increase or decrease the 
number of shims on the armature shaft be- 
tween the governor hub and the end frame 
casting of the motor. (See fig. 213B.) 


= 
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Figure 213. End ring governor requirements. 
g 


377. Governor Inner and Outer Disk Contact 
Springs (figs. 218A and 214) 

a. PREPARATION. Remove the governor brush 
spring plate, and the governor cover. (See fig. 
213A.) 

b. REQUIREMENTS. (1) The distance from 
the inner surface of the governor cover to the 
highest point on the contact springs should 
be 2545 to 27%. inch. 

(2) Place a D socket wrench over the nut 
located in the center of the governor cover. 
Using a 6-inch scale, measure the radial dis- 
tance from the vertical surface of the wrench 
to the point where the scale touches the curved 
surface of the inner disk contact spring. This 
distance should measure 1%» to 19%» inch. 

(3) Measure the distance from the wrench 
to the point of contact on the outer disk contact 
spring in the same manner as described in b(2) 
above. This distance should measure 14, to 42 
inch. 

c. ADJUSTMENT. Bend the inner and outer 
disk contact springs as required. Avoid any 
sharp bends or the springs may break. Replace 
the governor cover. 


378. Governor Brush Spring Plate Bracket 
(fig. 213A) 

a. PREPARATION. Remount the brush spring 
plate if it was not remounted as part of the 
previous adjustment. 

b. REQUIREMENTS. (1) A line through the 
center of outer disk should pass through the 


center of each carbon contact brush. (See fig. 
213B.) 

(2) The surface of the brush spring plate 
bracket on which the brush spring plate is 
mounted, should be in line with the outer sur- 
face of that part of the governor cover on which 
the target is mounted. (See fig. 213B). 


D'SAKET WRENN 


QTER DSK CONTRET SPRING 
TLS3561-S 


Figure 214, Governor inner and outer disk contact. 


(3) The brush spring plate bracket should 
be parallel to the edge of the motor base plate. 

c. ADJUSTMENT. Loosen the two brush spring 
plate bracket mounting screws and reposition 
the bracket. Tighten the mounting screws. 


379. Governor Brush Spring Pressure (fig. 
213B) 

@. PREPARATION. None required. 

b. REQUIREMENTS. (1) Apply an 8-ounce 
seale to the brush springs near the carbon 
brush and push (or pull) horizontally in line 
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with the armature shaft. A push (or pull) of 
4% to 514 ounces should be required to start 
each brush moving away from its associated 
disk. 

(2) Both carbon brushes should lie flat 
against their associated disks and the outer 
edges of the brushes should be flush with, or 
not more than 344 inch inside of the outer edge 
of the disks. 

c, ADJUSTMENT. Loosen the two brush spring 
clamping screws and slip the brush springs out. 
Bend the springs as necessary. Remount the 
springs and position properly. Tighten the 
clamping screws, 


380. Governor Brush Spring Tension (fig. 215) 

a, PREPARATION. Remove the brush holder 
from its bracket. 

b. REQUIREMENTS. Apply the push end of an 
8-ounce scale to the end of each brush and push 
in line with the brush. A push of 3 to 4 ounces 
should be required to depress each brush to 
within 0.015 to 0.050 inch of the brush holder. 

c. ADJUSTMENT. Replace the brushes having 
weak springs with new brushes and springs. 
Remount the brush holder on its bracket, 


ya .0s0" 
| [3 70 4 O25. TO DEPRESS BRUSH 
TO POSITIAN SHOWN. 


GOVERNOR BRUSH 
BRUSH HOLDER 
BRACKET 
MOUNTING SCREWS 


COLLECTOR RINGS 


PERIPHERAL RINSE GOVERNOR: 
A 8 


TL 53569-S 
Figure 215. Peripheral ring governor 
brush requirements, 


381. Governor Brush Bracket (fig. 215) 

a. PREPARATION. None required. 

b. REQUIREMENTS. The governor brushes 
should be centrally located with respect to the 
governor collector rings, and the ends of the 
brushes should project 0.015 to 0.050 inch be- 
yond the brush holder. 

c. ADJUSTMENT. Loosen the two brush-holder 
bracket mounting screws and reposition the 
bracket. Tighten the mounting screws. 


382. Governor Contacts (fig. 216) 


d@. PREPARATION. Remove the target and goy- 
ernor cover. The governor also may be removed 
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to facilitate inspection or repair. Place a small 
piece of white paper behind the contacts to aid 
in viewing them. 

6. REQUIREMENTS. (1) The contacts should 
be positioned so that the top contact is directly 
above the bottom contact and the edges should 
be in line. 

(2) The bottom surface of the upper contact 
and the top surface of the lower contact should 
be parallel when the contacts are touching (not 
touching on one side only). 

(8) The surface of the contacts should be 
free of build-ups but may have small pits. 

c. ADJUSTMENT. The adjustment of governor 
contacts generally is treated as a major repair 
since they must either be resurfaced or be re- 
placed with new contact screws and springs. 
See section XIII for detailed repair procedure 
for governor contacts. 


Caution: Do not attempt to make temporary 
adjustment by filing, stoning, burnishing the 
contacts, or changing the position of the con- 
tacts except for emergency operation, 


G SOLDERED 


CORRECT 
TL 53870 


INCORRECT (NCORRECT 


Figure 216. Governor contact alignment. 


383. Motor Brushes 


ad. PREPARATION. Remove the brush-holder 
caps. 

b. REQUIREMENTS. (1) The motor brushes 
should be free in their holders without exces- 
sive play and should be at least 54 inch long not 
including the brush spring or the spring mount- 
ing extension. 

(2) At least 144 of the area of the ends of 
the brushes should be in contact with the com- 
mutator. 

c. ADJUSTMENT. (1) Replace excessively 
worn or damaged brushes and brushes having 
weak springs with new brushes and springs. 

(2) Resurface the ends of the brushes using 
fine sandpaper. (See par. 154 for ore method 
that may be used.) 


384. Selector Armature Spring (fig. 166) 

Note. This adjustment is related to the setting of the 
range finder (par. 27) and should be made concurrently 
with the adjustment of the range-finder setting. 

a. PREPARATION. Make all necessary adjust- 
ments as prescribed in paragraphs 187 to 383 
inclusive. Assemble the teletypewriter and con- 
nect to a power outlet and, if possible, another 
teletypewriter. 

b. REQUIREMENTS. A pull of 6 to 614 ounces 


should be required to lift the armature spring 
from its hole in the adjusting screw. 


c. ADJUSTMENT. Set the armature spring 
(fig. 166) to a position where it measures 6 to 
614 ounces tension. To position the spring, 
loosen the locknut on the adjusting screw and 
turn the screw. Print (or receive from another 
teletypewriter) the letters R and Y alternately 
while the range is being taken. While RY is 
being printed or received, loosen the index arm 


thumbscrew and shift the index arm toward 
zero until errors begin to appear in the printed 
letters RY. Move the arm back slowly until 
these errors disappear. This position indicates 
one limit of the orientation range. Note the 
position on the scale. Repeat the same perform- 
ance toward the opposite end of the scale to 
find the other limit. After the two limits (or 
extreme positions of perfect printing) have 
been found, set the index arm of the range 
finder midway between these two points. Turn 
the armature spring adjusting screw in a clock- 
wise direction until errors show in the RY. 
From this point count the number of turns in 
a counterclockwise direction necessary to bring 
the spring to its high limit (where RY fails 
to print properly). Half this number of turns 
backward (a clockwise direction) position the 
adjusting screw midway between its two fail- 
ing points. Lock the screw in this position. 
Recheck orientation. 
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APPENDIX | 
INTEROPERATION OF BRITISH AND AMERICAN TELETYPEWRITERS 


i. Introduction 

a. GENERAL. Joint military operations involv- 
ing British and American forces in the same 
general area may require the interconnection 
of their teletypewriter systems. (The British 
use the term teleprinter rather than teletype- 
writer. ) 

b. FEATURES. The principal features of Brit- 
ish teleprinter eqnipment which affect the 
operation of American teletypewriters are de- 
scribed in paragraph 385. The changes which 
must be made in the adjustment for operation 
of Printer TG—7—A and Teletypewriter TG— 
7-B to permit their interconnection with Brit- 
ish teleprinters are discussed in paragraph 3886. 
Teletypewriter TG-—87-—B is normally used in 
systems which are not directly interconnected 
with British teleprinters. 


2. Features of British Equipment Compared 
with Printer TG—7—-A and Teletypewriter 
TG—7-B 

a. SELECTING CoprE. The British teleprinter 
uses the same 5 unit start-stop selecting code 
as the American teletypewriters. 

b. CHARACTER DIFFERENCES. There are very 
few differences in the keyboards of the two 
teletypewriters. In the lower case, there are 
no differences and the keys have the same rela- 
tive position on the keyboards. In the upper 
case there are differences in D, F, G, H, J, S, 
V, and Z operations as listed in the following 
table: 


Keyboards 
= a = 
Lower case Upper case 

American British American British 

Dd D $ Who are you 

] | iy ! % 

G | G i & a, 

i H STOP (£) (Pound symbol) 

J J y Bell 

s s Bell ine 

V \ : | = 

7 Z a é 

| 
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c. PRINTING. American teletypewriters select 
and print each character in the same operating 
cycle. The British teleprinters however, do not 
print a character until the succeeding one is 
being received, with the result that a character 
is always stored in the teleprinter. The length 
of the line typed by the British teleprinter is 
70 characters which cannot be changed, there- 
fore, the change must be made in the American 
teletypewriter. 

d, TRANSMITTING. The teleprinter ordinarily 
transmits polar impulses compared with the 
neutral impulses transmitted by Printer TG- 
7-A and Teletypewriter TG—7-B. Teleprinters 
are equipped with an automatic send-receive 
mechanism. When any keyboard key is de- 
pressed the circuit is put in the transmitting 
position, and as soon as the character has been 
sent the circuit returns automatically to re- 
ceiving position. Therefore the machine is al- 
ways in the receiving position except when a 
key is depressed. 

e. ANSWER-BACK FEATURE. Some teleprinters 
are equipped with a special answer-back fea- 
ture. When the upper case D is operated, the 
teleprinter receiving it automatically sends 
back its code station call. 

f. SIGNAL BELL. A signal bell is not standard 
equipment on the British teleprinter. However, 
an attachment can be added to the teleprinter 
so that when upper case J is operated a contact 
is closed to operate an external signal bell. 

g. Moror ContROL. The British teleprinters 
are not designed for remote electrical motor 
control. These teleprinters have a timing device 
which, when the line remains marking fer a 
period of approximately 90 seconds, automati- 
zally stops the motor. To restart the motor it 
is necessary to open the line. 

h. SPEED DIFFERENCES. (1) Normal American 
speed. American equipment normally operates 
at 368.1 operations or characters per minute. 
This is equivalent to approximately 61 words 
per minute. The length of the signaling code 


for each character is 7.42 units in which the 
start and five selecting impulses are each 1 unit 
in length, while the stop impulse is 1.42 units 
in length. 

(2) Normal British speed. The teleprinter 
motor is a 24-volt d-c governed shunt motor 
designed to operate at 3000 revolutions per 
minute and does not have provision for easily 
adjusting the speed to 2740 revolutions per 
minute corresponding to the normal American 
speed of operation. British teleprinters nor- 
mally operate at 400 operations per minute or 
approximately 67 words per minute. The length 
of the signaling code for each character is 
7.50 units, in which the start and five selecting 
impulses are each 1 unit in length, while the 
stop impulse is 1.50 units in length. 

(3) Summary. Since the British speed is 400 
operations per minute, it is necessary to adjust 
the American equipment to operate at 404 op- 
erations per minute, in order to correct for 
the differences in length of the character signal- 
ing codes. Thus, if the British equipment trans- 
mits 7.5 unit characters at the rate of 400 opm 
(operations per minute), it will be necessary 
for the American equipment to transmit 7.42 
unit characters at the rate of 404 opm. 


3. Changes Necessary in Printer TG—7—A and 
Teletypewriter TG—7-B 


Note. The information in this paragraph contains 
only the necessary mechanical changes needed to modify 


the American teletypewriter for interoperation with 
British teleprinters. See the related teletypewriter set 
or system manual for information on installation and 
operation of American and British equipment connected 
in the same teletypewriter system. No internal electrical 
changes are involved. 


a. SPEED. It is necessary that all machines on 
a network be adjusted to an equivalent number 
of operations per minute. The American ma- 
chine must be speeded up to 404 operations per 
minute. To do this the motor speed is increased 
by changing the adjustment of the motor gov- 
ernor. A tuning fork which vibrates at 96.1 
vibrations per second is used. The procedure 
for adjusting to the new speed is the same as 
that used with the regular tuning fork. See 
paragraph 26 for instructions on adjusting the 
motor speed. 

b. LENGTH OF TYPED LINE. It is also neces- 
sary to change to number of characters per line 
on the American machine to correspond to the 
British line of 70 characters. This is done by 
resetting the right margin adjusting screw. A 
corresponding adjustment must be made on 
the end-of-line indicating bell, so it will ring 
on the 64th character. 


c. UNSHIFT-ON-SPACE FEATURE. The unshift- 
on-space feature (par. 94) of the American 
teletypewriter must be made inoperative as the 
British machines are not equipped with such 
a feature. This concludes all of the mechanical 
changes necessary for interoperation. 


APPENDIX I! 
REFERENCES 


ees 


Note. For availability of items listed, check FM 21-6 
and ASF Catalog SIG 2. Also see FM 21-6 for appli- 
cable Technical Bulletins, Supply Bulletins, Modifica- 
tion Work Orders, and Changes. 


|. Parts List 


SIG 1, Introduction to ASF Signal Supply 
Catalog (when published). 

SIG 3, List of Items for Troop Issue. 

SIG 4-1, Allowances of Expendable Supplies. 

SIG 4-2, Allowances of Expendable Supplies 
for Schools, Training Centers, and Boards. 

SIG 5, Stock List of All Items. 

SIG 6, Sets (when published). 

SIG 7, Organizational Spare Parts. 

SIG 8, Higher Echelon Spare Parts. 

SIG 10, Fixed Plant Maintenance List. 

SB 11-10, Signal Corps Kit and Materials for 
Moisture-resistant and Fungi-resistant 
Treatment. 


2. Technical Manuals on Auxiliary Equipment 

and Test Equipment 

TM 11-858, Installation and Maintenance of 
Telegraph Printer Equipment. 

TM 11-354, Telegraph Printer Sets (Teletype- 
writer) EE-97 and EE-98; Teletypewriter 
Sets EE-97—-A, EE-98-A, and EE-102. 


TM 11-855, Telegraph Terminal CF-2-A 
(Carrier). 
TM 11-355B, Telegraph Terminal CF-2-B 


(Carrier). 

TM 11-3856, Radio Teletype Terminal Equip- 
ment, AN/FGCI or AN/FGC-1X. 

TM 11-358, Technical Manual for Telegraph 
Central Office Set TC-3. 

TM 11-859, Line Units BE-77, BIS-77—A, and 
BE-77-B. 

TM 11-954, Rectifier RA—43-B. 

TM 11-955, Rectifier RA-37. 

TM 11-957, Rectifier RA-87. 

TM 11-2004, Repeater Set TC-18 (Terminal). 

TM 11-2005, Repeater Set TC-19 (Intermedi- 
ate), 
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TM 11-2042, 
166852). 
TM 11-2056, Test Unit I-236. 
TM 11-2201, Reperforator 
Sets TC-16 and TC-17). 
TM 11-2203, Teletypewriter Set AN/TGC-1. 

TM 11-2208, Test Set TS-2/TG. 

TM 11-2215, Teletypewriters TT-5/FG and 
TT-6/FG. 

TM 11-2216, Teletypewriters TT-7/FG and 
TT-8/FG. 

TM 11-2217, Distortion Test Set TS-383/GG 
(Teletype Signal Testing Equipment). 

TM 11-2220, Reperforator Transmitters TG— 
26-A and TG-27-A. 


Volt-ohm-ammeter per D- 


Teletypewriter 


3. Shipping Instructions 

U. S. Army Spec No. 100-144, Army-Navy 
General Specifications for Packaging and 
Packing for Oversea Shipment. 


4. Decontamination 
TM 8-220, Decontamination. 


5. Demolition 
FM 5-25, Explosives and Demolitions. 


6. Camouflage 
FM 5-20, Camouflage, Basie Principles. 


7. Other Technical Publications 

FM 21-8, Military Training Aids. 

FM 21-40, Defense Against Chemical Attacks. 

TB SIG 18, Moistureproofing and Fungiproof- 
ing Signal Corps Equipment. 

TB SIG 25, Preventive Maintenance of Power 
Cords. 

TB SIG 64, Expedient Means of Determining 
Power Supply Frequency in the Field Using 
Line Unit BE-77—A or BE-77-B. 

TB SIG 66, Winter Maintenance of Signal 
Equipment. 


TB SIG 69, Lubrication 


Equipment. 


TB SIG 72, Tropical Maintenance of Ground 


Signal Equipment. 


TB SIG 75, Desert Maintenance of Ground 


Signal Equipment. 


TM 1-455, Electrical Fundamentals. 

TM 11-458, Shop Work. 

TM 11-456, Wire Telegraphy. 

TM 11-462, Signal Corps Reference Data. 


TM 11-486, Electrical 


Communication 


tems Engineering, General Information. 


TM 11-487, Electrical Communications Sys- 


tems Equipment. 


TM 87-250, Basic Maintenance Manual. 


8. Forms 


WD AGO Form 468, Unsastisfactory Equip- 
ment Report. AAF Form 54, Unsatisfactory 


Report. 


9. List of Abbreviations 


Abbrev. (or symbol) 


Term or quantity 


of Ground Signal 


Sys- 


ASSAM oo ee oe oe 
CON Usa tee ea 
CDS ee eee ee 


(cl eee Ss LE ee | 


TRA ear Leeman Smee 


Subpals ssosee== eee eeee ee 
Ceti. See pe eee eee 
5 ed Ache ee ae teen 2 Iie 


Army Air Forces. 
alternating current (n). 
alternating current (a). 


Adjutant General’s Office. 


approximately. 
Army Regulations. 
Army Service Forces. 
assembly. 

continued, 

| eycles per second. 

| direct current. (n). 

| direct current ‘a). 
drawing. 

Fahrenheit. 

figure. 

hexagonal. 
horsepower. 

micro (1/1,000,000). 
milliampere. 
microfarad. 
mounting. 

number, numbers. 
ohm. 

operations per minute. 
ounce, ounces. 
paragraph. 

receive. 

reference. 
revolutions per minute. 
Signal Corps. 


specification. 
single-pole, single-throw. 
subparagraph. 

terminal, 

volt. 

vibrations per second. 
watt. 

War Department. 


single-pole, double-throw. 


10. Glossary 

The following glossary contains explanations 

of the technical terms used in this manual. 

Battery. The term battery is normally used 
when referring to a group of dry cells or 
storage cells. In teletypewriter communica- 
tion, it is common usage to refer to any d-c 
source used in the production of teletype- 
writer signals as battery. 

Function. The term function refers to an opera- 
tion performed by a teletypewriter such as 
sarriage return, line feed, figures (shift), 
letters (shift), motor stop, bell, ete., that 
normally is not associated with a printed 
character. 

Mark impulses. In neutral operation the term 
mark impulse refers to the closed circuit 
signal and the term space impulse refers to 
the open circuit signal. In other than neutral 
operation, the term mark impulse is applied 
to the circuit condition which produces the 
same result in the terminal equipment that 
a mark impulse produces in neutral opera- 
tion. Similarly, the term space impulse is 
applied to the circuit condition which pro- 
duces the same result in the terminal equip- 
ment that a space impulse produces in neu- 
tral operation. 

Neutral operation. The term neutral operation 
refers to the system whereby marking sig- 
nals are formed by current impulses of one 
polarity, either positive or negative, and 
spacing signals are formed by reducing the 
current to zero or nearly zero. 

Operations per minute. The term operations 
per minute refers to the number of func- 
tions performed or characters printed per 
minute. The equipment goes through one 
complete cycle of operation for each func- 
tion performed or character printed. 

Polar operation. The term polar operation re- 
fers to the system whereby marking signals 
are formed by current impulses of one polar- 
ity and spacing signals by current impulses 
of equal magnitude but opposite polarity. 

Space impulses. See mark impulse. 

Turn down. The term turn down refers to 
machining the part in a metal-turning lathe 
to resurface the part. 

Undercut. The term undercut refers to the 
operation of removing a portion of the in- 
sulation between the segments of motor 
commutators so that the insulation is below 
the surface of the adjoining segments. 
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APPENDIX III 
MAINTENANCE PARTS 


1. ASF Signal Supply Catalog Pamphlets 
The following information was compiled on 17 
July 1945. The appropriate pamphlets of the 
ASF Signal Supply Catalog for Printer TG— 
7-A and Teletypewriters TG—7-B and TG-37-B 
are: 
Organizational Spare Parts 

SIG 7-EI-97, or 

SIG 7-EE-98, or 

SIG 7-EE-102. 
Higher Echelon Spare Parts 

SIG 8~-TG-7-A, TG-87, TG-15 through 

TG-22 

For an index of available catalog pamphlets, 
see the latest issue of ASF Signal Supply Cata- 
log SIG 2. 


2. Maintenance Parts for Printer TG—7—A and 
Teletypewriters TG—7-B and TG—37-B 

a. GENERAL. The maintenance parts for 
Printer TG—7-A and Teletypewriters TG—7-B 
and TG-37-B are divided into the five principle 
groups of the equipment which are presented 


in paragraphs 399 through 403. The groups 
covered are listed in b through f below. 

b. GROUP 1. Group 1 covers all maintenance 
parts for the typing unit and also maintenance 
parts that are common to the units covered in 
e through /f. 

c. GROUP 2. Group 2 covers all maintenance 
parts for the base with filters, but excludes any 
parts covered by b above. 

d. GROUP 3. Group 3 covers all maintenance 
parts for the keyboard with filters, but excludes 
any parts covered by b and ¢ above. 

e. GROUP 4. Group 4 covers all maintenance 
parts for the cover, front plate, copyholder, 
and chests, but excludes any parts covered by 
b, c, and d above. 

f. Group 5. Group 5 covers all maintenance 
parts for the motor unit MU-25 using the No. 
77958 motor, but excludes any parts covered 
by b through e above. 

Note. The lists contained in paragraphs 399 through 
403 contain first, second, and third echelon maintenance 


parts. Reference symbols are manufacturer’s part 
numbers. 


3. Group |. Maintenance Parts for Typing Unit and All Common Maintenance Parts 


Major | ae i 
compo- | Ref. Signal Corps Name of part and description Fig. 
nent symbol stock No. 
| 8508____- aTS508: 5 caer n. ARMATURE, electromagnet: steel, chromium plated; selector; | 225 
irregular shape, 2’ lg x 154’ wd x 15¢” h approx overall. te» 
| 2451__._- AT 24 Deco ae | BALL, bearing: steel; spherical; 0.09375’ +-0.00025” diam____-- --| 226, 227 
74199....| 4174199_-_____- BEARING, sleeve: eccentric; hardened steel; natural finish; 94’’ lg | 228 
overall. 
74279____| 41T74279___...._| BUMPER: leather; type-bar backstop bumper; 5.875” Ig x 0.488” | 226 
wd x 0.125” thk overall. ’ ’ is 
8507__-.. 4T8507_.-......| CAM ASSEMBLY: sleeve; stecl, soldered dipped; main shaft; 29" | 219 
Ig x 8G" OD x 174’ h overall; hole for shaft 0.2515’7 TD. 5 cams 


stamped #75230. 
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W7M.---; ATI77M__-_..--| COIL, solenoid: electromagnet; selector; single wound; DC 105 225 
ohms DC resistance; 114" Ig x 1” wd x 114" h overall. 


73588...-| 4T73588____..._| CONTACT, switch: phosphor bronze, copper contact; 23¢” lg x 223, 232 
| 14" wd x 114" h overall. y ne . 
73593_..., 4173593_......_| CONTACT, switch: phosphor bronze, bakelite insulated tip, copper | 223, 232 
contact; 2234!" lg x 1g wd x 14" h overall. $< 
4812_..._ ATARI Ss ay WICK, oiling:'3¢"" lg x 14” diam overall__.......---.2.--------. 220) 
(2521.-.| 4072521... = WICK, oiling: 4” lg x $9" diam overall___-_------- eaneeeaanse-| 219 
(a7b5.__.| ADa7boe WICK, oiling: white; 86" ID, %j’ OD, 4” thk; (tight matted) - 219 
74756____| 41 74756_____._.| WICK, oiling: white; 1%" ID, 0.728” OD, 24’ thk; (tight matted)_| 219 
89881_...| 4T89881___.___.| WICK, oiling: $4” diam x 5%” Ig_----------.------------------- oda 
94693___.| 4T94693_______- | WICK, oiling: white wool felt; shaft oiler; 196" lg x 44’ OD_------) 220 
Od oe eet ee tH Sy aes ee | HANDLE, crank: black fibre; 1’ lg x 0.547’ diam overall... .---| 228 


” 


3. Group |. Maintenance Parts for Typing Unit and All Common Maintenance Parts—Con. 


Major 
compo- 
nent 


Ref. Signal Corps Name of part and description Fig. 
symbol stock No. 
74161. 2...) 47741612. -= = LATCH, lever: steel, nickel-finish; operates lock bar; 1414! lg x 7<’' | 217 
| wd x 0.344” thk overall, 0.065” thk stock. Carriage-return latch 
lever. 
34-4. V4 ee he NUT, hexagon: steel, zine-plated, w/chromate finish; No. 10-32 | 217, 218, 220- 
thd; 8" thk; 5¢’’ across flats, 227, 229, 231 
| 84-11__-_) 4T34-11__.._._.| NUT, hexagon: steel, nickel finish; No. 2-56 thd; 144/’ thk; 3@'’ | 225, 234, 237 
across flats. 
34-51___.| 4T34-61__..___- NUT, hexagon: steel; zinc-plated, chromate finish; No. 6-40 thd; | 221 
56"’ thk; 14” across flats; special. 
34-56.---| 4T34-56_-_-__-- NUT, hexagon: steel, nickel finish; No. 4-40 thd; 44” thk; 14° | 220, 224, 225, 
across flats. 233, 236, 237 
3598_ _..- 4T3598...-.-.-- NUT, hexagon: steel; zine-plated, with chromate finish; 6-40 thd; | 217, 220, 221, 
30" thk; 14’ aeross flats, special. 223 to 229 
3599... -4 413599___.._...| NUT, hexagon: steel, zinc-plated, w/chromate finish; #440 thd; | 223, 224, 226, 
X40" thk; 36’ across flats. 227, 230, 235 
3606_____ | 4T3606.....---- NUT, hexagon: steel, zinc-plated, w/chromate finish; No. 6-40 thd; | 227, 228, 235 
| Vg” thk; 14" across flats. 
71045_-_-| 4T71045_______- NUT, hexagon: brass, chromium finish; 6-40 thd; 5” thk overall, | 225 
hex. section 0.375” across flats; 0.031” thk. 
$0516-..<-1 40 805162----— = PIN, cotter: steel; 0.047” diam x 27¢/’ lg overall. -........--_____- 217 
71046... _| 4171046... 22. SCREW, adjustment: brass, chromium-plated; hex. No. 640 thd | 225 
class 3 fit x 146" lg on each end; 156" lg overall; hex. center 14” 
thk x 3¢” across flats, shoulder 144/ wd x 34’ diam, spel. 
83-111_..| 4T33-111_....-- SCREW, machine: FH; iron, nickel finish; 2-56 thd; 3% lg overall | 226 
threaded 84" lg; head 0.160" diam. 
1026:....< ATIOI6 no bokn ce | SCREW, machine: Fil H; steel; zinc-plate, w/chromate finish; | 221, 222, 224, 
6—40 ne 36” Ip under head; thd full lg; head 7” diam x 7’ thlc; 227 
special. 
102825522 42T 1098" 52252222 SCREW , Machine: binding head; steel, zinc-plated w/chromate | 229, 232 
finish; 440 thd; 14” lg under head; thd 0.219” Ig; head 34” 
diam x 0.063” thk, special. 
60 ae = ADINGOS. ote SCREW, machine: Fil H; steel, zinc-plated w/chromate finish; | 220, 222, 225, 
6—40 thd; 56" Ig; head 0.217” diam x 0.119” thk. 228 
5 DA) tee ee ATLA Giese sete SCREW, machine: Fil H; steel; oxidized-copper finish; No, 6-40 | 217, 223, 224, 
thd; '4” lg; thd full Ig; head 0.217” diam x 119” thk. 226 
UIG2 ae hed DG) eee ee SCREW, machine: Fil H; steel, zine plate, chromate finish; No. 4-40 | 224, 225, 226, 
thd 4" Ig under head; thd fulllg; head 0.175” diam x 0.096” thk; 227 
special, 
ay at; ee ATT OSs 2 SCREW, machine: Fil H; steel: zinc-plated, w/chromate finish; | 218, 226, 227, 
aa thd; “e" Ig under head; thd %’’ lg; head 0.176” diam x 1¢,’” 230 
thk; special. 
LWA mee | AT1176__..-.-.-| SCREW, machine: Fil H; steel. zine-plated w/chromate finish; | 224, 229, 231 
6-10 thd; 36’ lg; head 0.217’ iam x 0.119” thk. 
674552725 AT OT4D 2 8s SCREW, machine: slotted hex. head; steel, zinc-plated, chromate | 217, 218, 220, 
finish ee thd; 14” lg under head; head 0.318” across flats, 222, 223, 226 
0.125” thk. 
6746____- 4T6747__.__.-.- SCREW, machine: slotted hex. head; steel, nickel finish; #640 thd; | 217, 218, 220, 
546'’ Ig-under head; head 14" across flats, 34’ thk. 221, 222, 225 
B8lOx- [PAL GOSLOnS= sas oe SCREW, machine: slotted hex. head; steel, zinc-plated w/chromate | 217, 218, 221, 
finish; /10-32 thd; °¢” lg; head 3%’ across flats, 14” thk. 223, 229, 230 
GET 4T68L1_..-__.__| SCREW, machine: slotted hex. head; steel, nickel finish; No. 640 | 217, 218, 219, 
thd; 5g” lg; head 14” across flats, 34’ hk. 220 
6942_____ ANOQ42 1, oa ses SCREW, machine: eccentric; flat top, bind H; hardened steel, | 225, 236 
nickel finish; No. 4-40 thd; 0.281” Ig with 0.250” lg thd; head 
0.094” thk x 0.812” OD. 
S472. ee ATSA7 20 ee SCREW, machine: special; drill-rod steel, zine plate chromate | 225 
finish; round V-milled head; No. 2-56 thd; 0.188” lg with 0.188” 
Ig thd; shoulder 0.093” square with one side rounded on 0.062” 
rad w/max thickness of 0.030’ and cocaied 0.010’ from head; 
head 0.130" thk x 0.1875" OD w/2 milled surfaces 27° on each 
Bide of center line to a depth on head of 0.100’; armature locking 
stud, 
S689 2 25) 408539. es SCREW, machine: slotted hex. head; steel, nickel finish; No. 6-40 | 219, 220, 224 
thd; 14" lg under head; head 14” across flats, 0.094” thik. to 230 
8b435. 222/40 8548e oe SCREW, machine: Bind. H; steel, zine-plate, w/chromate finish; | 224 
No. 6-40 thd; 14” lg under head; head 14" diam x 0.062” thk. 
74059-= 22) 4774059... 2 2. SCREW, machine: slotted hex head; steef; zinc-plate, chromate | 222, 224, 229, 
finish; No. 6-40 thd; 76” lg under head; head 14" across flats x 231, 232 
3" thk, (chamfered head). 
74986__.-| 4T'74986_._._..- SCREW, machine: slotted hex. head; steel, nickel finish; No. 6410 | 219, 220, 226, 
thd; 136" lg with 8” Ig thd; head 0.040” thk x 0.250” across flats. 227, 235 
91600___-| 4T91600_______- SCREW, machine: stop, hex. head ; steel, hardened, zine plate, 1 
chromate finish; No. 6-40 thd; 14" lg with %"’ Ig thd; head 5%’ 
thk x 4%” across flats. 
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3. Group |. Maintenance Parts for Typing Unit and All Common Maintenance 


Major 
compo-~ 
nent 
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Ref. 


symbol 


6801_._-- 


70803 - - - - 


74:170_--- 


74536 - - - - 


74020___- 


T4171loos. 


74361. ~~ 


45104___- 
55063 - - - - 
55088 - - - - 
740152 -— 2 
74707_.-- 
74710___- 
TATI2=— == 
74760___- 
74882. _- 
74961____ 


| 74962... 


74988... 
76295_--- 


78824___.| 


Signal 
stock 


4T6801_ 


Corps 
No. 


Name of part and description 


4T70803_------- 


4T74170__------ 


4T74536-_------- 


4T 1030. . 


4T6800- 


4T74020-.------ 


AT74171 


4T 74361 


4T4703_ 
4T4703- 
4T7603- 


| 417612- 


AT7614_ 
AT7615_ 
4T 7634. 
4T45104 
4755063 


4T55088-------- 


4T74015 
4T 74707 
4T747 10 
4AT74712 


ae OU no ane 


4AT74882 
4T 74961 


4T74962___-.--- 


4T74988__.-~--- 
4T76295_.---.-- 
4T78824_.--.--- 


SCREW, pilot: cheese head; steel; nickel finish; No. 440 thd; 
es Ig with 146" thd; head 46’ diam x 4’ thk; pilot 54" diam x 

SCREW, pivot: headless w/screwdriver slot; steel; No, 640 thd; 
0.307” lz x 0.187” diam overall; thd 7’ w/60 deg taper and 
0.031” diam pivot point. 

SCREW, pivot: spel slotted head; steel; nickel finish; No. 10-32 thd; 
%s, le w/1l@” thd; head 3’ diam x 1’ thk; pivot 3" diam x 
A a. 

SCREW, set: flat Fil H; CH steel, nickel finish; No. 60 thd; 
0.156” lg under head; thd full lg; head 0.156” diam x 0.078” thk; 
(slot 0.028” wd x 0.040’’). 

SCREW, shoulder: cheese head; steel, nickel finish; No. 6-40 thd; 
1a!’ Ie, 4" Ig thd; head 14” diam x 9" thk; shoulder 3%’’ 
diam x 899" Ig. 

SCREW, shoulder: flattop Bind H; hardened steel; zine plate, 
chromate finish; No. 6-40 thd; °¢"’ ig with 14” lg thd; head 3%” 
thk x %"" diam; shoulder 3%’ diam x 14’ lg. 

SCREW, shoulder: eccentric; spel head; hardened steel; chromate 
finish; No. 6-40 thd; 174” lg 214” lg thd; head 5" diam x 34" 

thk; shoulder %% 9" diam x 14” Ig. 


SCREW, shoulder: eccentric; flattop Bind H; hardened steel; | 


chromate finish; No. 6-40 thd; 34” Ig w/3"" Ig thd; head 96 

diam x 7%’ thk; shoulder 7” diam x 46" lg. 

SCREW, shoulder: cheese head; case hardened, zine plate, chromate 
finish; No. 640 thd; 0.629” le w/8¢"" lg thd; shoulder 0.187” 
op x 0.254’ lg; head 0.100” thk x 0.281’ OD; (head chamfered 

.015""). 

SHIM: contact mounting; steel; 6 vane extension shim; 0.140 ID, 
5/' OD, 0.005” thk. 

SPRING: compression; 0.012’ music wire; 8¢4/’ lg x 2%4/° diam 
overall; special; (approx 714 turns w/open ends). 

SPRING: compression; 0.011’ music wire; 96 Ig x 4” diam 
overall; special; (approx 14 turns w/closed ends). 

SPRING: extension; 0.013’ music wire; %"’ Ig x 9¥"’ diam overall; 
special; (approx 26 turns w/hook terminals, indexed 90°). 

SPRING: extension; 0.014’ music wire; 4" lg x g’’ diam overall; 
special; (approx 15 turns w/hook terminals, parallel). 

SPRING: extension; 0.0187 music wire; 1274” lg x 8’ diam 
overall; special; (approx 87 turns w/hook terminals, indexed 90°). 

SPRING: extension; 0.020” music wire; 0.775” lg x 0.133’ diam 
overall; special; (approx 25 turns w/hook terminals indexed 90°). 

SPRING: extension; 0.020 music wire; 1’ lg x 74’' diam overall; 
special; (approx 29 turns w/hook terminals, parallel). 

SPRING: extension; 0.014” music wire; 19m’? lg x 144" diam 
overall; special; (approx 55 turns w/hook terminals, indexed 90°). 

SPRING: extension; 0.016” music wire; 34" lg x 54" diam overall; 
special; (approx 14 turns w/hook terminals, parallel). 

SPRING: extension; 0.020’ music wire; 474’" lg x Mg’ diam 
overall; spel; (approx 21 turns w/hook term, indexed 90°). 

SPRING: extension; 0.035’ music wire; 1234)" lg x 146' diam 
overall; special; (approx 42 turns w/hook term, parallel). 

SPRING: extension; 0.063 music wire; 14’’ lg x %” diam 
overall; special; (approx 14 turns w/hook terminals, parallel). 


SPRING: extension; 0.020” musie wire; 134" x 44," diam overall; | 


special; (approx 54 turns w/hook terminals, indexed 90°). 
SPRING: extension; 0.063’ music wire; 1764" lg x "4" diam 
overall; special; (approx 27 turns w/hook terminals, indexed 90°). 


SPRING: extension; 0.022" music wire; 134” lg x S¢’ diam | 


overall; special; (approx 88 turns w/hook terminals, parallel). 
SPRING: extension; 0.024” music wire; 114” Ig x 3@/ diam 
overall; special; (approx 37 turns w/hook terminals, parallel). 
SPRING: extension; 0.185’ music wire; 13%" Ig x 144” diam 
overall; special; (approx 15 turns w/hook terminals, parallel). 
SPRING: extension; 0.030” music wire; 1” lg x %6"’ diam overall; 
special; (approx 21 turns w/hook terminals, indexed 90°). 
SPRING: extension; 0.024’ musie wire; 5%," lg x %@'’ diam 
overall; special; (approx 21 turns w/hook terminals, indexed 90°). 
SPRING: extension; 0.012’ music wire; 17¢, lg x 1%’ diam 
overall; special; (approx 29 turns w/hook terminals, indexed 90°). 
SPRING: extension; 0.018” music wire; 94” lg x 4" diam overall; 
(approx 15 turns; hook ends indexed at 90°). 
SPRING: extension; 0.0165” music wire; 2" lg x 14’’ diam overall; 
special; (approx 18 turns w/hook terminals, indexed $0°). 


{ 


Parts—Con. 
[Camere 
225 
225 
222 


223, 224, 228 

225, 237 

217, 218, 220, 
224, 227, 236 


224 


217 


224. 


220, 228, 236 


225 
225 


224 


220 


3. Group |. Maintenance Parts for Typing Unit and All Common Maintenance Parts—Con. 


Major 
compo- 
nent 


0.010" thik stock, 0.025” thi overall; (curved shape). 


Ref. Signal Corps Name of part and description Fig. 
symbol | stock No. 
80926____| 4T80926__.____- SPRING: extension; 0.035’ music wire; 2%@’" Ig x 244’ diam | Zzu 
overall; special; (approx 41 turns w/hook terminals, indexed 90°". 
80945____| 4T80945___.__-- SPRING: extension; 0.016’ music wire; 0.600” lg x 0.150 diam | 224 
overall; special; (approx 20 turns, w/hook terminals, indexed 90°). 
82449). | AT 82449-0 SPRING: extension; 0.022” music wire; 3¢4'" lg x 74’ diam overall; | 218 
special; (approx 18 turns w/hook terminals, parallel). - 
82463___.| 4T82463.__..-_- SPRING: extension; 0.013” music wire; 54” lg x 54’ diam overall; | 224 
special; (approx 28 turns w/hook terminals, parallel). 
82788_...| 4T82788__..___- SPRING: extension; 0.019’’ music wire; 114” lg x 14” diam overall; | 222 
special; (approx 15 turns w/hook terminals, indexed 90°). 
82999____| 4T82999._______ SPRING: extension; 0.010” music wire; 17" lg x ¢;'’ diam overall; | 226 
special; (approx 25 turns w/hook terminals, parallel). 
84575..._| 4184675........ SPRING: extension; 0.010” music wire; *3¢4” lg x 144” diam overall; | 223 
| (approx 25 turns w/hook terminals, parallel). 
86873_.--| 4T86873__-...-- SPRING: extension; 0.027” music wire; 84’ Ig x 344’ diam overall; | 222 
special; (approx 22 turns w/hook terminals, indexed 90°). 
7142725...) AD(427 25222252 SPRING: motor; carriage return; 0.020” clock spring steel, 34’ wd; | 221 
274” diam x 3" thk overall including shipping clamp; special. 
74330_---| 4174330__.-__--| SPRING: torsion; 0.034” music wire; coil 34 OD x 8¢7’lg; 744" OD | 226 
overall; spel; (approx 5 turns, right hand; one end hook parallel 
to coil; opposite end straight and tangent to coil). 
74359___.| 4T74359_______- Screoed See black cotton webbing; 974” lg x Ug” wd x 34" | 221 
thk overall. 
103-27_..| 4T103-27_..___- WASHER, flat: steel, zine plate, chromate finish; No. 4, 7¢;/’ ID x | 224, 226, 227, 
4" OD x 0.035” thk. 230 
123-244__| 41123-244_.____ WASHER, flat: hardened steel, zine plate, chromate finish; 94 ID | 217, 224 
x 3g" OD x 0.036” thk. , 
3438_---- 4T3438_._..___. WASHER, flat: steel hardened; zine plate, chromate finish; ¥/’ ID | 221, 222, 231, 
x 46 OD x 0.053” thk. 232 
6861____- 4TGS61=- 2222 WASHER, flat: felt, white; 144” ID x 56” OD x ¥@" thk_________- 219 
WO0Le 222 4T7001___--..-.| WASHER, flat: steel, zinc plate, chromate finish; %¢4/’ ID x 15¢j’’ | 225, 228 
|, OD x 0.055” thk, 
VO02= 225 4T7002_.-.-__-- bb cera flat: steel, dull-nickel finish; %¢/ ID x 3%’ OD x 0.082” | 218, 220 to 230 
; __thk. 
8330_.... 4T8330_...._-_- WASHER, flat: steel, hardened; zine plate, chromate finish; 0.170’ | 226, 227, 238 
ID x 4” OD x 0.037” thk. 
34432__..| 4T84482___.___. WASHER, flat: steel, hardened; zine plate, chromate finish; %' ID | 217, 218, 220, 
x Up" OD x 0.036” thk. 221 
72563...-| 4172563.......- WASHER, flat: felt; 14” ID x 146" OD x ¥6" thk_..-._________- 219 
74085_.--| 4T74085___.___- WASHER, flat: white felt; 14” ID x 156” OD x 94" thk__________ 219 
74100_.--| 4T74100___.___. WASHER, flat: leather; 34¢’’ ID x 34’ OD x 44” thk___._______-- 219 
74800_._-| 4T74800__--____! WASHER, flat: white felt; 44’ ID x 11444” OD x 94" thk________- 219 
76084_._-| 4T76084___.___. WASHER, flat: felt, white; 94 ID x 1%" OD x ¥@” thk._______- 223 
94694____| 4T946904_______- WASHER, flat: white felt; 74/7 ID, ¢’’ OD, 14” thk; (soft felt)__| 217 
21912 4T2191 Same as | WASHTR, lock: split ring “Never Slip’ type; spring steel, white | 217 to 238, 
4A2900/2191&| nickel finish; No. 6; 94/7 ID x 544’ OD x 0.082” thk. 240, 245, 246 
442279 /W28 
2822s phe yp ORS De Se WASHER, lock: split ring, “Never Slip” type, spring steel, zinc | 217, 221, 226, 
late, chromate finish; 0.259 ID x 44’ OD x 0.045” thk. 227 
2669__._. AT 26602252 Se WASHER, lock: split ring, “Never Slip” type, spring steel, dull | 217 to 224, 226 
nickel finish; 0.200’ ID x 194) OD x 0.047” thk. | 
3640____- 4T3640__.-...--| WASHER, lock: split ring, “Never Slip” type, spring steel, white | 218, 220, 223 
nickel finish; 0.120’ ID x 0.210” OD x 0.035” thk. to 227 
3646_____ 4T3646_____.__- WASHER, lock: split ring “Never Slip” type; steel, nickeled; No. 8, | 223, 231 
1g” ID x Wg” OD x be” thk. 
T4283. = .|"AD7A9882 5s WASHER, spring: steel, hardened, parkerized; %¢,’ ID x 3¢’’ OD x | 217, 218, 223 


4. Group 2. Maintenance Parts for Base with Filters, Excluding Parts Covered in Paragraph 3 


| 


103286- -- 
35-70__-- 
75229. ___| 


322601.31__---- 
4T35-70._---._- 
4T75229_______- 


4T2438_...--_-- 
4T3650________- 


FUSE, plug: 1.6 amp, 125 v; one time; ceramic body, medium 
screw base; 17’ h x 114" diam; (fusetron, time lag). 

SPRING: extension; 0.010” music wire; 54” lg x 0.180” diam 
overall; (approx 87 turns w/hook terminals indexed 90°). 

SPRING: extension; 0.014" music wire; %%j" Ig x 4g" diam 
overall; special; (approx 20 turns w/hook terminals, indexed 90°). 

WASHER, flat: brass; 744’ ID x 4" ID x 0.084” thk 

WASHER, flat: brass; 7¢4’’ ID x 3/’ x 0.034” thk.......--._----- 


229 
230 
230 


232 
229, 232 
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5. Group 3. Maintenance Parts for Keyboard with Filter, Excluding Parts Covered in Paragraphs 
2 and 4 


Major | | ; | 
compo- | Ref. Signal Corps Name of part and description Fig. 
nent symbol stock No, 
= = 
| 7 OS Lee ene | ad WS 5 CONTACT ASSEMBLY, switch: spring type; keyboard trans- | 236 


mitting contacts; 6 sets form A; 214" le x 2g’ wd x 36" d 


overall including screws. 
| 90438__--| 4T90438_______- FELT, oiling: white back check felt; cam sleeve shaft; 84'7 OD x 236 
su 


78946___.| 4T78946_______- KEYTOP, spring cushion 3 aH —); green composition top with black | 244 
78947____| 4T78947_______- KEN TOP. spring cushion B ‘ aren composition top with black | 244 
| 78948____| 4T78948_______. age ceria ghebinn Poa i pepe composition top with black | 244 
78949____| 4T78949__._____ K oY ayes ae puebion 2, it i eat com position top with black | 244 
78950____| 4T78950__._....| eee euebion Wie - [Sr an cotiporinion top with black | 244 
78951__..| 4T78951_..-.__. Steen eae puabion a ? 2 Been com position top with black | 244 
78952. -..| 41078952... pee Song cushion: iG wien composition top with black | 244. 
78954__._| 4T78954___-_____ KEYTOP, spring cushion f (8); green ‘com position top with black | 244 
78955..-.| 4T78955-.-...- - KEY TOP aie Seer Ay t pie Mn top with black | 244 
metal base; 54" diam x 1%" h overall; (used on TG—-7-A and 


TG-7-B only). 
78956____| 4T78956_.---.._| KTEYTOP, spring cushion: (K (); green composition top with black | 244 
metal base; °¢” diam x 14” h overall; (used on TG—-7-A and 

TG-7-B only). 


| 78957_._. 4T78957_-_----... KY TOP, spring cushion: (L )); green composition top with black | 244 
metal base; 5g” diam x 14” h overall; (used on TGQ-7-A and 
TG-7-B only). 
78958_...| 4T78958.......- KEYTOP, oot cushion: (M .); green composition top with black | 244 
metal base; 94” diam x 14" h overall. 
| 78959____ 4T78959_..-.... IY TOP, spring cushion: (N ,); green composition top with black | 244 
| ee pase ee diam x 14" h overall; (used on TG—7-A and 
i-7—B only). 
78960_.._| 4T78960___-__-- KEYTOP, spring cushion: (O 9); green composition top with black | 244 
metal base; 64’ diam x 14" h overall. 
; 78962_-.2) 4T78962_....._- Revie Sprinin cHatuats (Q D; green composition top with black | 244 
metal base; §%" diam x 14” h overall. 
| 78963___.| 4T78963_..-...-| KEYTOP, spring cushion: (R 4); green composition top with black | 244 
metal base; 24” diam x 14’ h overall. 
78964____| 4T78964_______- KEYTOP, spring cushion: (T 5); green composition top with black | 244 
1 exes Ne J metal hase; 54’ diam x 14” h overall. es J 
78965____| 4T78965__.-_-__. KYTOP, spring cushion: (U 7); green composition top with black | 244 
metal base; §¢’’ diam x 14” h overall. 
78966.-._ 4T78966__-..-.-| IEYTOP, spring cushion: (V ;); green composition top with black | 244 
fe pee a diam x 34” h overall; (used on TG-7-A and 
1-7-B only). 
78967 ____| 4T78967__--.-_- KEYTOP, spring cushion: (W 2); green ec sition top with black | 244 
ay ie Heel bases a diam x ay eae satay inten 
78968 ___ -| ATM SOGR 2s os on ea ie a (X { ); green composition top with black | 244 
| metal base; 64" diam x 14’ h overall. 
78969____| 4T78969____.__- Kit oe spring cushion: ie aio composition top with black | 244 
metal base; 9¢” diam x 14" h overall. 
78970.....| 4178970... - KHYTOP, spring cushion: (Z’’); green composition top with black | 244 
ae ne ae diam x 14" h overall; (used on TG—7-A and 
i-7—B only). 
(802 esl ADTSOTEe Sse 52 WEYTOP, spring cushion: (Blank); green composition top with | 244. 


black metal base; 5g’ diam x 14” h overall; (used on TG-7-A 

and TG-7—B only). 

78972___.| 4T78972__..___- KEYTOP, spring cushion: (FIGS); green composition top with 244 

black metal base; 54“ diam x 14" h overall. 

78973_.--, 4T78973_.-...-.| KTYTOP, spring cushion: (LTRS); green composition top with 244 

| | black metal base; 54” diam x 14” h overall. 

78976____| 4T78976______-- KEYTOP, spring cushion: (CAR RET); green composition top | 244 

with black metal base; 94’’ diam x 1%” h overall. 

78978_._.| ‘4T78978__...._- | KEYTOP, spring cushion: (LINE. FIED); green composition top | 244. 

with black metal base; 5¢” diam x 14” h overall. 

78980__..| 4T78980___._--- KEYTOP, spring cushion: (8 BELL); green composition top with | 244 
black metal base; 54" diam x 14” h overall. | 

82607_._.| 4T82607_.-..--.| KMW@YTOP, spring cushion: (STOP-H); green composition top with , 244 

black metal base; 84” diam x 14" h overall; (used on TG-7-A 

and TG-7-B only). | 
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5. Group 3. Maintenance Parts for Keyboard with Filter, Excluding Parts Covered in Paragraphs 


3 and 4—Con. 


Major | . Aer} 
compo- Ref. Signal Corps Name of part and description fig. 
nent symbol stock Na. | 
99564. ___| 41T99564_______. KEYTOP, spring cushion: (P 9); green composition top with black | 244 
metal base; 44" diam x 14’ h overall; (press fit’ over disk on key 
| lever). 
(TA00a ce AR T409 S22 cee LEVER: hardened steel, zine plate chromate finish; keyboard | 236 
{ clutch; irregular shape; 1.500’ lg x 0.810” wd overall, formed | 
| from 0.065" stock. | 
BOOL T= el AP S99L7 5s SCREW, machine: eecentric; flattop Bind H; steel, nickel finish; | 236 
No. 4-40 thd; 2" lg; Head 3g” thk. 
35-89....| 4T35-89___.._-- SPRING: extension; 0.010" music wire; 14” Ig x 14’ diam overall; | 217, 222 
special; (approx 28 turns w/hook terminalis indexed 90°). 
Hey bbe ae ROC OR ee oe es oe SPRING: extension; 0.018’ music wire; 86” Ig x 86’ diam overall; | 236 
special; (approx 23 turns w/hook terminals indexed 90°), 
80392__-.| 4T80392__...--- SPRING: loop; 0.049” diam music wire; key lever spacer; 214” x | 235 
213" x 4%" h overall; (“U” shape loop one end 0.063" wd x | 
0.188’' d; opposite end formed into hook 0.188” lg on 100° radius). 
90260___.| 41T90260_______- SPRING: extension; 0.014” musie wire; 34’" lg x Mé’" diam overall; | 236 
| (approx 80 turns w/hook terminals, indexed 90°). 
25651... 218 Meds ia ees SPRING: loop; key lever; 0.035’ musie wire; 1154" lg x 146" wd x | 235 
345’ d approx overall; (one end w/hook bend, other end w/right 


angle bend). 


t 


6. Group 4. Maintenance Parts for Cover, Front Plate, Copyholder, and Chests, Excluding 


Parts Covered in Paragraphs 3, 4, and 5 


80985__..' 4T80985__...._- SCREW, machine: I'H; steel, oxidized copper; No. 440 thd; 4"’ 
Ig/head 0.175’ diam x 0.096” thik. 
74:759.._.| 4T82425_._. -__. WINDOW: 14" thk; laminated nonshattering glass; 111%" lg x 
and 61%" wd x 1%" thk overall; (consists of one No. 104990 cover 
104990 glass and two No, 74759 felt strips). 


237 


237 


7. Group 5. Maintenance Parts for Motor Unit MU—27, Excluding Parts Covered 
3 through 6 


in Paragraphs 


78399___.| 4T78399___.____ ARM ASSEMBLY, contact: nickel silver or steel w/zine plate, | 240 
chromate finish; u/a outer disk; 334” Ig x 16/’ wd x #4" h overall. 
78400____| AT 7840072. ARM ASSEMBLY, contact: nickel silver or steel w/zine plate, | 240 
chromate finish; u/w inner disk; 334” lg x 1/’ wd x 124” h overall. 
| 8094___.. 4T8094_...._-.- BRUSH, electrical contact: carbon; w/compression spring and end | 238 
cap; 23%" Ig x 34’ OD overall; GE No. 5052405AA7. 
| 95986. 2 2aNSCLOSSe cee ae 2 COIL, RI: choke; single winding layer wound; unshielded; 1.1 ohm | 233 
DC resistance, 18014 turns #26 DCC wire; 74" diam x 5%" Ig; 
(WECo 225A). 
Gu TE. Sieees fTG6S142_ 5223 CONTACT ASSEMBLY, switch: governor; single tungsten cont | 240 
4%" OD x Va" thk; 1986” lg x 54’ h x 34” thk overall. 
682052.-< 4TG6820 ec ason oe SCREW, adjustment: steel, zinc plate, chromate finish; 0.385’ lg 240 
w/hex head 14" across flats. 
74580. =.-| 407455 f2scsce-e LAMP, incandescent: 115V 15W; 17 clear; 254” lg overall; inter- | 231 
mediate screw base. 
Ee a 


8. Alphabetical Index to Parts Identification Illustrations 


Following is an alphabetical index to the parts identification illustrations for Printer TG—7—A 


and Teletypewriters TG—7-B and TG—37-B. 


Part or assembly Figure number Part or assembly 


Figure number 


Bas... Sees. 6a. Sosa e eee eesiesee 229, 241 Cam sleeve, keyboard shaft______--_---_-- 236 
BaseND ates ona eee ert es Se 229, 241 Cam sleeve, main shaft......-----..---.- 219 
Basket, type bar. 2. cS2s2-2e 2 2 ee eau 226, 227 Capacitordaa ou e eso teks 232, 233 
Belsky) Se eae, cree td i poe ees 218, 221 Carriage-return Jock bar......--.-...---. 221 
Bellicrauks2o= 5 —ccsape se msansieut anes 228 Carriage-return spring drum (assem) ------ 221 
Belkipush bare st ea ee ee 220 Center contact governor (assem) -_-_ ~~ ------ 238, 240 
Cablessstc 2. astm ee (tp, Se eeeno asa 223, 229, 231, Chests CH-50-A, CH-50-B, and CH-50-F_ 229, 241 


235, 238 Chest CH-i2—-A 


- 242 
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Part or assembly Figure number 


Chests CH-62-B and CH-62-F __________- 242, 243 
Clamps, (cable. 2 eee ee 229 
@ode) Dara: soccer eee 244 
Connection strip (assem)_.........-...--- 230 
Contact mounting (assem). .--._-.-2-_-_. 236 
Control relay’ (assem)........2----2..s..~ 232 
Controlswitthes a= -s50 eo eee 229 
Copyholder (assem). -.--- 225. +2 ee 237 
@ords (assem) 2s s.r =. 234: 
Cover (assem)e 2% 2 ea Sie ek 237 
Cover front plate (assem)_...--..-....--. 2387 
Coverlocating studs... 52e5—- 52-3 eto 229 
Dashipote 2. 3a se eee eee 217 
Draw stta peo ec 221 
Wilters. <2 te ee ee 2338, 246 
Brame Jerhaidests-cnteoe eee ee eee 217 
Frame, rightiside:..--.-se-so--2 52 o os 218 
Runehiondos lee 8 See oo ae as 220 
Munction levergecs = se 2 222 
Function lever bail (assem)_......--___~- - 222 
MUIBOET ON ace ee ee ele en ee 229 
URS} allots | apes ee oe, Oe en eS hc ee 229 
GBR Tae see eons re ae ee ee ee te 219, 221, 228, 
236, 238 

GovemMOr =. bees saa ee 240 


Governor brush and speed adjusting bracket 238, 240 
(assem). 


Coverniros ees eet ee, eee Lae 240 
Guitrd§i. 2252 ee cee 231 
Keyboard base... <-2..- sso eee 235 
Keyboard Shait= 2-22-40 snce eens oases 236 
Kevboardstracks:.+ 24> 2-5. 56 on eran 230 

Wey levete® saccscseecece Gee 235 
WeyishOVS erate se eet eee ere 244 
Letters/pish bat.i-22s.setetssen cease 220 
Line and selector jack (assem) _._._-____.- 231 

ine eords: (Assen) 2-222 ee ee 284 
Line-feed push bar_-.---...-.-------=--.- 217 

Line relay radio filter (assem)__......--~-- 233 
Lord mounting (assem) ___.-..---.--.---- 229, 241, 242 
Maiimbt.2. < 2286 eo nose een aeeee 225 
Main abath. — 5 eee oe oe 219 
Margin adjusting screws... ....----..-.--- 227 
Marein bell. sae2<2 -08 Soe e boeesecan 218 
Message line guide (assem). __-.-.-.------ 237 
MoOtOn;- sah see cae on eases eet eee 238, 239 
Motor-governor filter (assem)__.~-----.-- 233, 238 
Motorplate === a 28= oon daewoo wens 229, 238 
Motoristope =. .ct< 2-0 oe eee Be. ---- 245 
Motor-stop contacts (assem)...._.-.-----. 223 
Motor-stop locking (assem)__-_.------_ ~~~ 225 
Motor unit, (assem) eee ee 238 
Wameplates.< =<). 3 ee ee 237, 238 
Operating bail roller (assem)_..__-_-----~- 227 
Ife Rat: \ (5! epee t ec a et gee eee ee ee 229, 237, 241 
Paper roll spindlass.oc = sates eee 223 
Binion seen te en ones ee ees 238 


9. Parts Identification Illustrations 
All parts used in Printer TG—7—A and Tele- 


typewriters TG—7-B and TG-—37-B are illus- 
trated in figures 217 to 244. The parts are 
shown in relation to the other parts of their 
immediate units or assemblies since identifica- 
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Part or assembly Figure number 

PIR CON) (HSSEI =e Soe 224 
Platen’oranis (assem) .22.—. 552 223, 242 
stant Ole eR eae oe ton ae eee 223 
lupsss Ocean lta Aes by ee oe 234 
Powerjcords’ (fssem) 2 ee 234. 
Power leads filter (assem)___.....-------- 246 
Printing pailsese a. 2 eee ee 220 
Prinvoe bailcaides=-- 22 soso. eee 228 
Buber 27cm eet a ee ee, etn 244. 
Pullebarapriips2ss.620 ea eo eee SS 244 

Hull EDRIV Bb PP eras. apse re ane ee ee 228 
Range finder (assem) _.__..----.-------_- 225 
RReaTs MOSS AT es ns ee ee ye 220 
Relavibasesas> eas he eee ee ee 231 
Relay connecting block. ...._-...-----.-- 231 
Relay mounting bracket._.........------ 229, 231 
Resistor unit: (assem)... 222205. J22-- 2 - 232 
IRSSIBCOPSi= nee cates on ee ee ee 231, 232, 233, 

234 

ResistOn Cate 6 ee eee 234 
Ribbon lockout lever (assem)__....-.----- 226 
Ribbon-reverse mechanism _____...------- 227, 228 
DelectOmbarse st se 235 
Belectomunite: 222 252255 sc022 = oe 225 
MelBCLOMAV ADCS = eee ee eee eee 222 
Send-receive-break mechanism (assem)_____ 230 
DebiOl Mears se saa es ee eee oe 238 
Bewohkey topske-csese os ocean oo mens 244 

Set of type-bar pallets_--_...._-.-.------ 244 
Rinftspusi bane asere n= Sara ae 220 
Sixth vane, with extension (assem). -_-_- 220, 222 
Slip-connection mounting plate (assem) _... 230 
SpatenWare 6 a oces eo ee Ee ie 235 
DPAGiII EE Cross Dari s.< ee ee ee 221 
SpacInr racks 22 = 22 ee oe ee 227 
pacing shalt) = se aoe wae 221 
Spring cushion key tops-__._......------- 244 
Spring drum. (assem) os. so 2 co eeneo 221 
argejee ents eo Sa soe ae eeu ee 238 
PROGID eso. See oe toe Son 231 
Terminal blocks (assem) -...__.__..------ 229, 232, 235 
Terminal block and enable (assem) ~~. __-- 220 
IPermindietrapesacse ace eee So oes 225 

ANS NEN GSS a Sy ny ie ge ee 235 
Toggle switch (assem) ...............=--- 229, 231, 234 
eETAGkS tkOyDOATds. ~~ oe a ee eS 230 
Tracks, type-bar basket..___........----- 226 
‘Eransmitter (assem) === 2-25 ooee oe 236 
Transmitting contact filter (assem) _____-_- 233 
UAE VeN ts (023) £0) ol ese ee = ge A 241 
FEV DO: DBlas so Ate el rt ot 244 
Type-bar backstop (assem)____-___------- 226 
Type-bar basket (assem)__......-.-.----- 236, 237 
ypebar palletes Soi ee see oa aleaenes 244 

Lobel hielgsttl | oft es ee en tl ok aaa ee 235 
WAN GG ie ecmer ti ee ee eee ee 222 


tion of individual parts is often difficult, if not 
impossible to make. The parts are common to 
TG-7-B 
and TG-—87-B unless otherwise noted. Parts 
used in older models only or in later models 


Printer TG—7—A and Teletypewriters 


only are also noted. 
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WBSIG BETAIMING DISK 


6863 CAM SLEEVE DISK 


GS507 CAA SLEEVE 
686/ WASHER *FELT 
72517 NUT KEYED 
648 BALL BEARING 


VASO2 CLUTCH- DRIVEN 
6923 CLUTCH SPRING 
9988! OL WICK -FELT- 
74299 CLUTCH BUSHING 
743OL SPRING 

TABOO! FRICTION DISK SLEEVE 
4823 BALL (73) 


PEASE WICK FELT 


7413.2 SPACING GEAL - 6T- 


VAIGE WICK - FELT: 
VEIGE DRIVING OLSK 


FISOS OL WICK-FELT- 


V4SIE DRIVING GEAR +217, 


FADBOO WASHER 


7ABOl NUT 


63// SCREW 
2D! LOCK WASHER 


VAIO WPSAER - LEATHER — 


696/ WASHER -FELF 


7256S WAGHER-FELT 


SOSOES OL WICK FELT 
6463 CAM SLEEVE OISK 
7REIT DRIVING DISK 
72516 SPRING 


72515 NUT 


ZeN Ne? 

Cane 72562 CLUTCH -DRIVING 
WA 
1g 
Ge 
% 7/40 PRINTING AND 
i FUNCTION CAA 


maa 


WAVES WICK FELT 


1020 SCREW 
GI7IOE LOCK WASHER 


7ThEGOO WASHER FELT 


GSS9 SCREW 
2IP/ LOCK WASTER 


I4SS BEABING 


sie 


Yi 


Wir: 
07 2 


Qe 
oH x) 


Gy 


~ ae = 


T#OD9 BALL RETAINGE 
ING 


WEG 2! OO WICK “FELT 


SSossk 33 


SSS 
SY 


y 


si 
PTE 


IMS2 SPRING 
7406! CLUTCH 


T#HOSS WASHEL “FELT 
OIF SCR 

2/91 LOCK WASHER 
THIEE STEEW 

BIB! LOCK WASHER 


Tae 
Z 


Sy 
> 


| N 
Gal Been 


ike 


te 


Uy 


Wh, 


WWW 


7ADOD MAIN SHAFT 


VASO BALL BEPVRING 


748316 CEAR HUS 


FEABOS SCREW 
2LEGP LOCK WAIGATEX” 


Sa Be es WL PLUG 


TLS5374a°S 
Figure 219. Main shaft parts. 
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74066 SHIFT LINK BRBACKET- 
8559 SCREW 

2/91 LOCK WASHER 

7002 WASHER 


74080 SHIFT LINK 


AA 
6800 SCREW (oy 7) § 
2/98 LOCK WASHER : — 
3598 NUT ao Hi 


74077 SHOULDER SCREW 


74692 SPRING POST- 


7830! SNOULDER SCREW 
2669 LOCK WASHER 


55088 SPRING 


7I9IG MSULATOR 
L885 SCREW 

2/9! LOCK WASHES? 
FOOR WASHER 
SFOBE SPRME | 
73/74 BELL PUSH BAP 

74/73 BELL LATCH BAR 
74/63 SHFT PUSH BAR 
O8DES LETTERS PUSH BAR 


— 


T8EEE SHIT Vane ¥E 
82963 SINTH VANE EXTENSION 


B83 SINTH INE = WITH EXTENSION (ASSEN) 


74148 SPACING PAWL ARM 


2559 SCREW 
7002 WASHER 
2191 LOCK WASHER 


74013 PRINTING BAIL BLADE 

S051] SCREW ©) (9) 

2191 LOCK WASHER = 

23/008 SS [Gs 
76244 PRINTING BAIL SSS a | 
(WITH 87509 BANE POST 7] (— 


7401S SPRING 
87509 SPRING POST 


86710 OL CUP 
3603 NUT 


74107 BEARING 


8539 SCREW 
2191 LOCK WASHER 


74095 SPACING COLLAR 
78O9G SPACE PAWL-FRONT- 


74692 SPRING POST 
74/50 BELL OPERATING LEVER 
80845 SPRING 

82075 SPRING 

74725 SHOULDER? SCREW 
2H LOCK WASHER 
3595 NUT 

791¢8 BELL HAMMER 
T$l2 PLOT SCREW 
2669 LOCK WASHER 
7Ag3 BACK STOP 


MG. (1208 screw 
[. oT [22 LOCK WASHER 


6796 SCREW 

2/91 LOCK WASHER 
7002 WASHER 

81787 INSULATOR BLOCK 


68/1 SCREW 

2/191 LOCK WASHER 

3298 ECCENTRIC STOP 
MEO SCREW 

2/91 LOCK WASHER 

6795 SCREW 

344932 WASHER 

2669 LOCK WASHER 
6800 SHOULDER SCREW 
2191 LOCK WASHER 
S598 NUT 

74254 REAP CROSS BAR 


O7I8D TERMINAL BLOCK ¢ CABLE (ASIEN) 


T8325 CABLE 
SESE TERMINAL BLOCK 


YOR SELECTOR MAGNET 


VAIGE SCREW 
2669 LOCK WASHER 
I8A-F NUT 


74122 SCREW 
B/9/ LOCK WASHER 
3598 NUT 


94693 WICK-FELT (ZZ LONG) 
48/2 WICK-FELT( 3g tong). 


he-74098 SHAFT 


8539 SCREW 
2191 LOCK WASHER 


74089 PRINTING BAIL ARM 
SIITS ROLLER (ASSEM) 


G29SE SCREW 
BABD LOCK WASHER) 


74097 SPACE RAWL-REAR 


74760 SPRING ee cee, 
O92 WASHER 
87509 SPRING POST 219 LOCK WASHER” 
74503 FUNCTION BAIL \ 
(WITH 87809 SPRING POST) BO926 SPRING 
WUIES FUNCTAW BAIL BLADE 
TLS537T44-S 


Figure 229. Rear cross-bar assembly parts and printing bail assembly parts. 
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8/895 SPRING POST 
6. 5) 68/0 SCREW 


74882 SPRING : 2669 LOCK WASHER 
74737 SPACING STOP LEVER 3438 WASHER 


33-41 SHOULDER SCREW 74/43 BALL BEARING RETAINER 
2191 LOCK WASHER 6746 SCREW 
3598 NUT 2191 LOCK WASHER 

1208 SCREW 


74736 STOP LEVER BRACKET- 


1208 SCREW é 
2669 LOCK wasHER| CPE 


12669 LOCK WASHER 


Rita 3 
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74262 WASHER 
74272 SPLAING 


34-4.NUT 
4852 LOCK WASHER 


74192 UPPER SPACING GEAR. 
4/543 BALL BEARING 
74/64 SPACING SHAFT 


1026 SCREW (248 SCREW 

2191 LOCK WASHER 748271 CLAMPING WASHER), 
5446 SCREW 7 

2191 LOCK WASHER 8276 BALL BEARING 
3598 NUT 3#-1 NUT 


#322 LOCK WASHER 


74799 RETAINING PLATE 
74190 SPACING ea eee 
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IAA NOT 


6746 SCREW 
7002 WASHER 
2191 LOCK WASHER 
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bar Lock WASHER Weedicaee 

C Ci YQ) 2322 LOCK WASHES? 
aener ae ee ee 
74121 LATCH BELL CRANK 1 7002 WASHER 
74072 OPERATING LEVER 2191 LOCK WASHER 


3598 NUT 
W196 SHOULDER SCREW 
2191 LOCK WASHER 74071 CLUTCH FORK 


3598 NUT 

7. TCH —-- B9IEI6 Wh CUP 
aeEA oe 89897 LOCK WUT 

76296 SPRING - 


74069 RESET BAR 
74068 LATCH BAR 


74412 BUSHING 
7O8B8B6 WASHER 
2449 LOCK WASHER 
3595 WUT 


55088 SPRING 


740/7 SHOULDER SCREW 
74026 COLLAR 


6940 SPRING POST ——— — 


2/9! LOCK WASHER 
3598 NUT 

WEO0STOP SCREW 
2/91 LOCK WASHER 


W196 SHOULDER en 


sii i ob / 2/91 LOCK WASHER 
JASIO BEARING BRACKET —————— 3598 NUT 
TL53745-S 


Figure 221. Carriage-return assembly parts. 
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“acl sceEW 
2669 LOCK WASHER 


%8ELE SAAT 

O7993 SCCELW 

29) LOCK WASHES 
BI7SE HOUSING 
GI7TEB WASHER +FELT 
BI7S7 BEARING 
93839 FUNCTION LEVER BAIL (ASSEM) 


@ xs922 FUNCTION LEVER 47 (BLANK + SUPPRESSES PEINTING ¢ SPACING) 78/09 FUNCTION LEVER © 5S UNIVERSAL 
FE7OI SIMTM VANE OBTENT LEVER (ASSEN) WITH ROLLER. 28198 FUNCTION LEVER Fat BELL 
T4ISO FUNCTION LEVER 9 - SPACE 7412O FUNCTION LEVER © 2- FIGVEES 
7#O39 FUNCTION LEVER 7/0 (BLANK-FOR SEND-REC-BREAK MECH) 74131 FUNCTION LEVEE ¥2- CA RET 
POLED FUNCTION LEVER OY) LETTERS 24042 FUNCTION LEVER #/ > LOCKING 

@ 79127 rumcrion Levee *12-Line FEED ~ 74962 SPRING 
82271 FUNCTIOM LEVER *13-D (MOTOR STOP UEPEB CASE W)) 6949 LOST 

78169 PIVOT CLAMP 
14042 SELECTOR WANE 4 74170 SCREW 
4043 SELECTOR WHIVE 
74044 setecror vane % (02 SCREW 


74045 SELECTOR VANE %%4 
74046 seLector vane % 


74552 Vane FRAME (WITH POST) 
PSO Dome. 
74686 SHIFT VANE %6 


OSD SIXTH VANE- WITH EXTENSION (A85E4) 


: s “ 6745 SCREW 
a aman (S225 i naece 
dehes.saaite —— CATE o_o NNT ee Pet} 


74005 SHAFT. {_ nae, 


Fe 7740/9 SPRING PLATE 


ma 19) 
7 
shi us H ee TT \ SY Ee I wep 


GO SCREW 7 a 
74961 SPRING 
82787 SPRING ————_____________ f 
74409 CONTACT LEVER ee 
6746 SCREW 
2/91 LOCK WASHER 
74962 SPRING 
Fa 705 Sree te Se es 
74962 SPRING 
7SdIS GUIDE, BRACKET: 74255 FUNCTION LEVER COME 
8740! SPRING 
402 SPRING 6760 SHIM 
Oa “Se [sz60 LaTce 
6746 SCREW 
201 LOCE MASHER 
19) 
Bor Locke WASHER 
7002 WASHER 74961 SPRING 
86873 SPRING 


PARTS INDICATED BY (@),@,ETC, ARE REPLACED IN THE TG-37-8 BY THE FOLLOWING PARTS: 
105381 BLOCKING BAIL 

84928 FUNCTION LEVER # I2-LINE FEED] OPERATE IN LETTERS 

84927 FUNCTION LEVER # 2-CAR RET POSITION ONLY 

84060 FUNCTION LEVER * 7 (BLANK~ SUPPRESSES PRINTING AND SPACING IN 
LETTERS POSITION ONLY) 

4708 SPRING 

84061 FUNCTION LEVER #7-BLANK (WITH SPRING) 


©eO08 


\ 


® 


TL53746-S 


Figure 222. Function lever assembly parts. 
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<u 


84575 SPRING 74789 CABLE 2 eee 
74416 SENDING - RECEIVING FOR MOTOR STOP CONTACTS 


WTERMLDIATE LEVER ACT SPRING 

3040 LOCH WASHER age ath 
me 1222 SCREW 
3599 NUT 3571 BUSHING ~QAKELITE 
74407 SENDING -RECEIVING| 
RESET LEVER. 74538 BRACKET 

1097 SCREW 
3640 LOCK WASHER 795IZ PLATE 
3599 NUT 36/8 INSULATOR 


1035 SCREW 3647 INSULATOR 


3599 hore — 36/8 INSULATOR 
99077 smo 73588 CONTACT pk! 
-¢ NOT ONTACT 
2669 LOCK WASHER pea ier had 
69076 BRACKET: 2669 LOCK WASHER 
89442 SET OF PARTS FOR 34432 WASHER 
RESET LEVER DOWNY STOP aiaeas am = U6l SCREW 
79513 PLATE aa —— aU } is 2191 LOCK pansies 
Tk Thal 7 BENORECE/VING "T° LEVER 
73593 CONTACT SPRING 74408 POST 
73588 CONTACT SPRING 34-4 Mer piace 
3647 WSULATOR ; ~ 
1222 SCREW JOO? WASHER 
3 2/91 LOCK WASHER 
7) BUSHING - BAMELITE, SORT. 
fed USUCATSS FAEES UNSHIET ON SPACE CUTOUT LEVER SHORT 
79890 MOTOR STQP CONTACT (ASSEN) 
6745 SCREW %kSZ2O GOCEW 
2669 LOCK WASHER IAGIZ WASHER 
34432 WASHER _ 219/ LOCK WASHER 
1035 SCREW JS28 NUT 
3640 LOCK WASHER 
IS99 NUT VASID PLATE 


TAPE? DETENT RATCHET 


74264 PLATEN SHALT 
(WITH 104925 PIM 


74695 FRICTION SLEEVE 
80255 SCREW OR 104995 PIN- 
76084 WASHER-FELT 
74694 FRICTION ARM 
76084 WASHER~FELT 
76085 FRICTION DISC 
76086 FRICTION SPRING 
76087 NUT- 


1248 SCREW 
JAS? SCREW 


74IIS PLATEN “RUBBER 


l@GES SCREW 


3239 NUT 
3340 LOCK WASHER, 

7hb45 LINE FEED 
74536 SCREW f RATCHET (39-77 


74876 PAPER ROLL SPNDLE(8 "TO 8$') 
(INCLUDES 74877 SPRING) 


W338! CRANE HANDLE 


GI976 PLATEN CKPINE 


BISA? LCREW 
2718 WASHEE 
IEGPE LOCK WASHER 


OSIDZ77? SPRING CLIP 


80466 PLATEN CRANK (ASSEM) 


TL53747-S 


Figure 223, Motor-stop assembly parts and platen roll parts. 
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80478 SPRING POST 
74613 SCREW 

74519 PAPER FINGER SHAFT 
55063 SPRING —— 


74469 PAPER FINGER-ARIGHT 
7V4A8ST9 SPRING POST 


74562 SCREW 
2/91 LOCK WASHER 
3598 NUT 


7678 PHOT SCREW 
7679 ROLLER 

8/84 WASHER 
2248 PIN 

3640 LOCK WASHER 


74564 DETENT LEVER 


74020 ECCENTRIC SHOULDER SCREW 


2191 LOCK WASHER 
J598 NUT 


74710 SPRING 


T4AS2Z RELEASE SHAFT 


74448 BUSHING 
6970 NUT 


8543 SCREW 
2/91 LOCK WASHER 


7468/3 SCREW 
3640 LOCK WASHER 
103-27 WASHER 
74460 SHAFT 


7036 COLLAR 
74536 SCREW 5 


74455 PAPER CHUTE 
7449! ROLLER-RUBBER-REAR 


74430 ROLLER- RUBBER- FRONT 


U96 SHOULDER SCRE 
219! LOCK WASHER 
3598 NUT 


744957 GUIDE LEVER 


» 14493 SPACER- SHORT 
74437 SLIDE BAR 


\ . 
74467 LINE FEED PAWL 


Ld 
74454 RELEASE CAM 


74693 POST 


F4S66 SCREW 
2669 LOCH WASNER 
34-4 WUT 


Gl SCREW 
2/9! LOCK WASHER 
7OO2 WASHER? 


74470 PAPER FINGER -LEFT 


74479 BUSHING 

P4259 DETENT 

2/91 LOCK WASHER 
8539 SCREW 

74480 RETAINING SPRING, 


80298 SPRING POST 
M4TE SINGLE-DOUBLE 
FEED LEVER 
3599 NUT 
3640 LOCK MASHER 
103-27 MASHER 
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j G8I SCREW 
2191 LOCK WASHLA 
35938 WUT 


T4561 LINE FEED CHECK POST 
74559 SHAFT 
74472 STRAIGHTENER? ROO STOP 


G2 SCREW 
41G75 WASHER 
3640 LOCK WASHER 


7403! PLATEN BRACKE T- RUGHT 


74449 BUSHING 
6970 NUT 


(22-67 SPRING POST 


74554 SPRING POST 
74/86 DISK 
74709 SPRING 4 


HE2 SCREW 


74733 SHOULDER STUD 
* 72509 LOCK WASHER 


—80724 PAPER ROD LEVER 
BOZT# SPRING POST 
74706 SPRING ——~ 


vied 123-244 WASHER 
2/91 LOCK WASHER 
3599 NUT 


74732 STUD 
= 2/9/ LOCK WASHER 
74928 SPRING FOST 
45104 SPRING 


{= BY. 


mig \inse 


Pitmike 


| —= a | 


{pane 


a an 


Figure 224. Platen assembly parts. 


74451 RELEASE LEVER SHAFT 
IF-227 SHOULDER SCREW 


1269 SCREW 
3598 NUT 


WIG SCREW 

—— 74.494 SPACER-LONWG 
74476 STRAIGHTENER FOOD 
74339 PLATEN CROSS BAR 
74338 RELEASE CRANK 
74708 SPRING 
74463 ADHUSTIVG LEVER? 
T4AODI FCREW 


FE2C7 SMPT STOP POST 
2669 LOCK WASHER 
34-4 NUT 


T4248 ROLLER STUD 
2669 LOCK WASHER 
FE-G WUT 


7448) DETENT ROLLER 


103-27 WASHER 
JE4O LOCK WASNER 
34-56 NUT 


7436) SHOULDER SCREW 
2/91 LOCK WASHER 
3598 WUT 


80945 SPRING 


6800 SCREW 
2191 LOCK WASHER 
3598 WUT 


T4465 LINE FEED LEVER 


7401! SHOULDER SCREW 
2/191 LOCK WASHER 
ISIE NUT 


74435 PLATEN BRACKET-LEFT 


B539 SCREW 
2191 LOCK WASHER 


74563 LINE FEED CHECK LEVER 

1026 SCREW 

82463 SPRING 

74613 SCREW 
TLS3748-S 


oo 


ale 


T1045 STOP NUT 
7/046 STOP SCREW 


74841 TERMINAL STRAP (WITH O#S/ TECMMMALS) 
78826 MOUNTING BLOCK ees 
6706 MAGNET BRACKET a 


3598 NUT 
68Il SCREW 6836 MAGNET YOKE 2191 LOCK WASHER 
82493 WASHER 1028 SCREW 8539 SCREW 
2/91 LOCK WASHER, 2438 WASHER 74722 WASHER 
6746 SCREW <6884 BRACKET 2191 LOCK WASHER 
2/91 LOCK WASHER a 7612 SPRING 
68l! SCREW LEP i bY Oo T4724 ADSUSTING SCREW 
7002 WASHER nan (2 =P 2 wor 
2/91 LOCK WASHER ) 4 pee os Oa Feaaly mee io 
M-177 MAGNET COIL = /OS OHMS la I\0f : 
70803 SCREW Oy OAS 3298 ECCENTRIC STOP 
3598 NUT 2/91 LOCK WASHER 
6746 SCREW WORK 
2/19! LOCK WASHER y joey ore 
6942 ECCENTRIC SCREW 2/91 LOCK WASHER 
3640 LOCK WASHER 5598 NUT 
sad NCE 4133 T LEVER YY 

7 
9401S CLUTCH LEVER BRACKET 74134 T LEVER 42 
6990 SCREW 74135 ‘T°LEVER: 
34-1 NUT 74136 T "LEVER TE 
6971 CLUTCH THROWOUT LEVER 74137 ‘T “LEVERS 
76/5 SPRING 74399 PLOT SCREW 
74554 SPRING POST Lear 
8508 ARMATURE 5599 NUT 
8472 LOCKING WEDGE 219) LOCK WASHER 
34-1) NUT 700! WASHER 


9079! LOCK WASHER 
7/073 WASHER 
7dOOD PAWL LATCH 


76/4 SPRING 


74003 SELECTOR MOUNTING 
PLATE (WITH POSTS) 


78824 SPRING 


7A 291 SPRING SCACKET 


CEI SCEEW 
ISIE NUT 


BIST SELECTOR LEVER-RIGHT 
G58 SELECTOR LEVER-LEFT 
8511 LOCKING LEVER 

7614 SPRING : 
93920 TOP SEPARATOR PLATE 6689 SEPARATOR PLATE 
1073 THUMB SCREW 


1030 SHOULDER SCREW 7/697 CLAMPING PLATE 


34432 WASHER eee eee SCREW 
3598 NUT setae 
34-56 NUT W636 RANGE SCALE (WITH 
3640 LOCK WASHER, — BELL CRANK MOUNTING) 
7/976 STOP LEVER PLATE roe P om 7OOT TRIP PLUNGER 
7607 COLLAR all Ble, a SCAT NZ) 6850 BELL CRANK 
6966 ECCENTRIC STOP Ch ee. 3 
7603 SPRING MT —~— 680! PILOT SCREW 

ee 3640 LOCK WASHER 
6909 STOP LEVER = gee 6830 TRIP LATCH 


6799 SHOULDER SCREW Poh ep Be ada 
Ses WASHE 
Sl 


74246 MOTOR STOP PAWEL-INNER 7602 SPRING 


74289 BACK STOP 
74556 MOTO? STOP PAWL- OUTER 


74703 SPRING 
HG2 SCREW T4049 SCREW 
83571 ECCENTRIC 122-26 WASHER? 


3640 LOCK WASHER 


3640 LOCK WASHER 


348-56 NUT 
74545 RELEASE LEVER XY \ eaauuens 


G84 SCREW 
2191 LOCK WASHER, 


746 SCREW 
2191 LOCK WASHER 
&) 


74/75 BRACKET: 


74037 MOTOR STOP LEVER 


W62 SCREW 

640 LOCK WASHER. 
TAS99 ECCENTRIC 
2034 WASHER 


E67/ SCREW 


J S)-— z/91 LOCK master 


82300 MOTOR STOP LOCKING (ASSEM) 


TLSS749-S 


Figure 225, Selector unit parts and motor-stop locking assembly parts. 
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74933 PULL BAR STRIPPER 


Dee 74/87 PULL BAR GUIDE 


—— (74689 GUIDE POST 
|3606 NUT- 807 70M 


CODE BARS (SEE PAGE 26 ae 


74286 BAIL GUIDE 


6987 SPACER 

6859 SPACER COLLAR 
3598 NUT (2) 702 
(219/ LOCK WASHER, 


74286 BAIL GUIDE 


eae 

& WASHER (8539 SCREW 
6745 SCREW 2/91 LOCK WASHER 
2669 LOCK WASHER (6745 SCREW 


mea 2669 LOCK WASHER 


ae SS (34432 WASHER 
O 74805 SCREW 
a 2669 LOCK WASHER 
=e (34432 WASHER 
e S 
se [6746 SCREW 5 
= 219/ LOCK WASHER TOD 
{7002 WASHER 
700! WASHER) 
~ / 8896 sim \UMOER 74187 
2 
re yD, H6O0 SCREW 
74025 BELL CRANK "5S 


wy 74199 ECCENTRIC BUSHING 
2/91 LOCK WASHER 
ie ee No cae 2) ai ache Me 
HE SCREW Sy) 
Arab heed /O2IO7 S200L RETAINER 
7835 RIBBON- BLACK 
7/6 8! RIBBON SPOOL~EMPTY 
79344 REVERSE ARM-RIGHT 
74394 SPOOL SHAFT 
70796 SPOOL CUP 
70793 WASHER 
3288 WASHER 
48/4 LOCK WASHER 


34432 WASHER 


UGl SCREW 
2191 LOCK WASHER 
74722 WASHER 


7402! BELL CRANK*) 

74022 BELL CRANK *2 
74023 BELL CRANKF3 
74024 BELL CRANK 4 


743495 REVERSE ARM-LEFT 
74394 SPOOL SHAFT 
70796 SPOOL CUP 
@) 70793 WASHER 
3288 WASHER 
98/4 LOCK WASHER \ 


220/ NUT: 


74969 BUSHING — 2201 NUT 
74385 SPUR GEAR ——__— 74969 BUSHING 
74536 SCREW ce 74.385 SPUR GEAR 


74536 SCREW 
79384 SPOOL GEAR 
74536 SCREW 


—— 4526 COLLAR 
74536 SCREW 


74384 SPOOL GEAR 
74536 SCREW 
74526 COLLAR 
74536 SCREW————_ 


GOF#2 GORLEW 
J606 NUT 


74987 SPRING J606 NWT 
74/79 VERTICAL FEED SHAFT 74987 SPRING 
8539 SCREW 74179 VERTICAL FEED SHAFT 


2191 LOCK WASHER 
7002 WASHER 


H675 WASHER 
7452/ BEVEL GEAR 
74536 SCREW 
74392 SPOOL BRACKET 
74526 COLLAR 
74329 REVERSE SHAFT- 
74536 SCREW. 


® NOT USED WHEN 110352 SET 
OF PARTS IS USED 


2/91 LOCK WASHER 
7002 WASHER 


1675 WASHER 

74521 BEVEL GEAR 
79536 SCREW 
14 392.5POOL BRACKET 
74526 COLLAR 

74329 REVERSE SHAFT 
74536 SCREW 


ar SCREW 


@ 107274 SPRING 
(RIGHT) 


HO350 SPRING BLOCK 
(wiTH PIN) 


@® W76 SCREW 


107273 SPRING 
(LEFT) 


110352 SET OF PARTS 
(INCLUDES PARTS MARKED (B)) TL53752-S 


Figure 228. Bell crank parts and ribbon-feed mechanism parts. 
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8/0 SCREW GOFAL FLEW 
ROSE LEC AEE 2191 LOCK WASHER 
SOFEZ SCREW 
M9! LOCK WASHER 
GIFE? CASLE CLAMP 7002 WASHER 


1O897E BASE-BLACK GLOSS SOLIS CORD CLAMP 


74628 FUSE BLOCK 
(032896 FUSETRON*1:-6 AMA 


MIS SCREW VAIO! GCREW 


90752 WASHER FELT 34-4 wUr 
(=e 2669 LOCK WASHER 

ay eres Seca 7° 
2669 LOCK WASHER jh al LOCK 
74422 RELAY 

PIOUNTING BRACKET HY ness 7 Fifoisodl maruneroe 

2449 LOCK WASHER, 

8539 SCREW MOH MOTOR PLATE 
2/91 LOCK WASHER 
1245 SCREW | 74014 SCREW 
2669 LOCK WASHER 2669 LOCK MASHER 
7455! COVER: BAKELITE | 1226 SCREW 
NGO SCREW 1 78287 SPACING COLLAR 
2/91 LOCK WASHER / 2/91 LOCK WASHER 

834/3 BUFFER 73670 TERNAL BLOCK (ASSEN) 

8341/2 LOCATING STUD 

48M LOCK WASHER 1028 SCREW 

7462! COVER L NG 3650 WASHER, 

STUD (ASSE FEEGD SCREW 
I4-8 NET 

74898 STUO 


993/B CORD GUAGD 
74720 SCREW: THUME 


74588 TERMBNAL BLOCK (ASSEM) 


68/1 SCREW 
7094 CONNECTION SPRING 
7O9S SPRING PLATE 


680 SCREW 
2669 LOCK WASHER 
UGO SCREW GEOUND 


7002 WASHER, 
74568 TERMINAL BLOCK T4425 RECEPTACLE 
‘35-179 
5599 NUT 
74420 BRACKET 
7453 SWITCH COVER 
2291 CONTACT SPRING- LOWER 74776 WSUATOR 
2924 CONTACT SPRING-UPPER 74620 CONTROL SRHTCN 
7399 SPRINS STIFFENER HG66 SCREW 
4293 INSULATOR 74 O59 SCREW 
TESOB ‘SCREW, Jo02 Asien 
7096 BUSHING: BAKELITE WOPSI2 BASE PLATE. 
2/91 LOCK WASHER FOR MOUNTING (08542 
7398 SPRING PLATE: 6038S GCREW 
8254 CABLE CLAMP MOUNTED ON UNDERSIDE OF BIRD LOCK WAGE: 
N76 SCREW 103378 BASE BELOW 82474 TERRA 
2/91 LOCKWASHER 74620 CONTROL SWITCH 1026 SCREW 


7002 WASHER 
105373 BASE 
1O3S@2 BASE PLATE. 


(O8376 STUD 
GFSIS NUT 
409779 WAGHER 
103377 WASHER 
2920 LOCK 


Wor 


GOIS SCREW 
BEBD LOCK WASHER 


2/91 LOCK WASHER? 


1025/0 LORD MOUNTING 
103/88 PAO-FELT 


oe dl emesr (Assen) 


SSTY POWER CABLE 
USED ON T6-7-A 7a 
E-BASE 


USED ON T6-7-8 108241 POWER eat 
AND 76-37-8 105242 Lake CABLE (il BASE 


USED ON TG~-7-A ONLY 


THREE 73670 TERMINAL BLOCKS USED ON TG-7-A. THIRD TERMINAL 
BLOCK (ON TOP) NOT USED IN TG-7-B AND TG-37-B 


103288 FUSETRON (1.4 AMP) USED ON OLDER MODELS 
USED ON OLDER MODELS ONLY 


GO ©8 


TL53753-S 
Figure 229. Base parts. 
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W68 SCREW 
13640 LOCK WASHER 
103-27 WASHER 


3599 NUT ee WE 

74885 SENQ-REC. LEVER 74952 SCREW 

62919 BEARING | 76246 BUSHING -BSKELITE 
8292) BREAK LEVER 3640 LOCK WASHER 
82922 ADWSTING PLATE 41732 CLAMP PLATE 
200-1348 WASHER 74727 TERMINAL 


82920 BUSHING 108222 CONTACT SPRING 
105) SCREW 

74727 TERMINAL 

82925 CONTACT LEVER - UPPER 
82923 STOP LEVER 

35-70 SPRING \ 


82924 PLATE 


108 221 CONTACT SPRING 
82927 CONTACT SPRING 


74964 CONTACT SPRING 


9/7353 INSULATOR 


5640 LON. WASHER ar! 1/95] 74514 SCREW 
103-27 WASHER : se UgIRS, iT REE 76333 BUSHING -BAKELITE 
3599 NUT ‘es 3640 LOCK WASHER 


75229 SPRING F = hi 2) au 
33-38 SHOULDER SCREW g : 

3599 NUT 

82918 BRACKET 
8292! BREAK LEVER 


732 CLAMP PLATE 
78727 TERMINAL 
7O529 STIFENER 
74727 TERMIVAL 


74885 SEND -REC. LEVER Pac et 82918 BRACKET 
33-38 SHOULDER SCREW 
3599 NUT 
6745 SCREW 82930 CONTACT SPRING 
34432 WASHER T4949 CONTACT LEVER “LOWE 
2669 LOCK WASHER 105223 CONTACT SPRING 


82917 SEND-REC-~BREAK MECHANISM (ASSEM) 


4293 INSULATOR 


63/0 SCREN 

2669 LOCK WASHER 
S539 SCREW 

S897 BUSHING “BAKELITE 
2/9! LOCK WASHEP 
7002 WASHER 


2669 LOCK WASHER 


68M SCREW 

7096 BUSHING* BAKELITE 
2191 LOCK WASHER? 

7002 WASHER 


7398 SPRING PLATE 
7399 SPRING STIFFENER 
74684 CONTACT SPRING 
74685 CONTACT SPRIVG) 
©74433 COVER 


7398 SPRING PLATE 
7399 SPRING STIFFENER 
74685 CONTACT SPRING A i ; Q 

© ® 
74053 SLIP CONNECTION MOUNTING PLATE (ASSEM) 
USED ON TG-7-A |(WITH CONTACT ASSEMBLIES IN POSITIONS INDICATED BY @) 
(EXCLUDES PARTS MARKED ©) 


105264 SLIP CONNECTION MOUNTING PLATE (ASSEM) 
USED ON TG-7-B |(WITH CONTACT ASSEMBLIES IN POSITIONS INDICATED BY @) 


AND 1T6-37-8 (EXCLUDES PARTS MARKED ©) 
7093 TERMINAL BLOCK 74014 SCREW 
68M SCREW 2669 LOCK WASHER 


7094 CONNECTION SPRING 
7095 SPRING PLATE 


91766 CABLE CLAMP 


74627 CONNECTION STRIP (ASSEM) 
(USED TO MAKE CONTACT WITH TERMINAL BLOCK ON MOTOR UNIT) 


1208 SCREW 
2669 LOCK WASHER 
IBhI2 WASHER 


THOS2 KEYBOARD TRACK 
ip TL 53754-S 


Figure 230. Send-receive-break mechanism parts and slip-connection mounting plate 
assembly parts, 
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82925 CONTACT LEVER UPPED 


I9SIE RELAV BASE I9GO6 BRACKET 


U7E. GCREVV 
218] LOCK WASHER, 


GRIOS PLUNBER* BAKELITE. 


96258°SK Wes 
I9GO# INSULATOR (O62 


B98OB CONTACT SPRINS S9BG08 PLATS 
99807 CONTACT SPRING 


993803 INSULATOS (094) 


FOGEI SCREW 
FEAF! BUSHING « BAELITE 


99745 LINE AND SELECTOR JACK (ASSEM) 
(USED ON TG-7-A ONLY) 


927EP BRACKET* FILTER 


BA LEDITOR* PQOO OHMS (Se PAGE 17) 


®2 rare SCREW 
2/91 LOCK WASHER 
ISIS WUT 


54358 WASHED 
pepe) aoe WASHES? O2ZE6S GRACKET 


IFPR/6 RELAY SASE 


#EEGD LOCK WAGNER 


74744 GUARD 
: FOR SEND-REC. - BREAK ) | 
ad a NST MECHAM SN CONTACTS 


(USED ON TG-7-A ONLY) 


94009 TOGGLE SWITCH: 
93075 NUT (RING) 


74395 RELAY GUARD © ( © 


9/683 NUT(HEX) 


7482! RESISTOR - 2810 OMS 


7442/ BRACKET 
7485/4 RESISTOR - 2800 OWNS 


@}rs61a RESISTOR 2600 OHMS 
%8557 LAMP - CLEAR 


1297 SCREW (US VOLTS) 


VS7SO WRESNER+GAKEL/ 
3646 LOCK USHER 
3438 WASHER 


68/0 SCREW 
WAENER 


=~ 2669 LOCK 
© 3438 wAsHER 74553 SOCKET 


89548 CONTACT SPRING 


G82T CONNECTING BLOCK (AI5EM) 7O893 NIPPLE 


7 2 NOT 


99816 RELAY BASE YOS912  L0GK WASHER (©) 


6786 SCREW 


le SCREW 
eet agy 19! LOCK WASHER? 


2669 LOCK WASHER 
34-4 WUT 


TAS7S CABLE-LINE RELAY 


PARLE BELAY MOUNTING 
BRACKET (USED ON T&-T-A 


_ (USED ON TG-7-A ONLY) 
@ USED ON LATER MODELS ONLY 


©) REPLACES 75436 RESISTOR (3000 OHMS) ON LATER MODELS ONLY 
©) NOT USED ON LATER MODELS 
@ REPLACES 73175 LOCK WASHER ON LATER MODELS ONLY TL 53755-S 


Figure 231. Relay mounting bracket parts and target lamp parts. 
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93-10 PLUNGER STOD 33-15 SCREW 


8539 SCREW 

2191 LOCK WASHER 

7959 MAGNET BRACKET M-/69 MAGNET - 
ISS OAMS 

3G6I7 WASHER 


2449 LOCK WASHER 
3595 NUT | 


i ee ALE) ; | 
36/8 INSULATOR 
| 


3647 INSULATOR 

3618 INSULATOR 9695 PLUNGER 

33-43 SCREW 73593 CONTACT SPRING 
7523) BUSHING BAKELITE 73588 CONTACT SPRING 
79SIZ PLATE 73592 SPRING PLATE 


72484 CONTROL RELAY (ASSEM) 
(WITH MOUNTING SCREWS) 


(USED IN TG-7-A ONLY) 


78205 RESISTOR +3200 OHMS EACH 


FO7ZE INSULATION 


73357 TERMINAL END (ASSEM) STaIe 
1028 SCREW (4871 SCREW 
2438 WASHER 2669 LOCK WASHER 


3640 LOCK WASHER 


89925 TERMINAL END 


70707 BRACKET- 7002 WASHER 


78206. RESISTOR UNIT (ASSEM,) 150-300-600 OHMS 


1026 SCREW 
AIO) LOCK WASHER 


86850 SCREW 
7999.2 BUSHING - 
SAKELITE 
(1596 SCREW 
| 2669 LOCK WASHER 


IPFPIS WASHER 
WEIE WASHER > BAKEL/TE 


(023 SCREW 
I6SO WASHER 


AIGFO TERMINAL BLOCK 
(PSSEM.) 


FABIO STRAP 


(OF796 PESISTOR +S OMS 


WEI6 VASHEP = BAKELITE 


PRINTER BASE 


7801" CAPACITOR-/ MF 


8/841 CAPACITOR j/4 MF 


O7GS) BUSHING + BAKELITE 


PI6BG2 SCREW 


PRINTER BASE FABTIO STAAL 


LLLLLL LULL DE LID Ley 


(USED IN TG-7-A ONLY) TL 53756-S 


Figure 282, Resistor unit assembly parts and terminal block assembly parts. 
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TAOSD SCREW Fox 
2/91 LOCK WASHER 


92216 FUTER (Assen) 


82474 TERMINAL 


8I82S CA PACITOR.O/] MF 


DITGZCAPACITOR PLA 


IF"86 SCREW 
G40 LOCK WASHER 


92/70 BRACKET 


7HBOO SCREW ( / "4G) 
78103 SCREW CIYELG) 
7002 WASHER 

2/9) LOCK WASHER 
598 NUT 


8599 SCREW 
FOO? WASHER 


92222 TRANSMITTING 
CONTACT FILTER (ASSEM) 


93883 CAPACITOR (45SEM} 


93884 TRANSMITTING CONTACTS FILTER (ASSEM) 


arazs CAPACITOR 3) 
1Ol MF. 


80508 Screw 
GSO LOCK WASHER) 


78353 WASHER W206 SCREW 

34-56 NUT. 640 LOCK WASHER 

W825 CAPACITOR 7ADGS SPACER 
*-O/ ME. 

HE63 SCREW 


92291 CAPACITOR 


103-27 WASHE® «+ ME. EACH 


2/9/ LOCK WASHER 

7002 WASHER 

7E7SO WASHER -SAKELITE 
923029 RESISTOR -#00 OHMS EACH, 


TdGIA RESISTOR 
(2600 OHMS.) 
92747 BRACKET 


92749 Wie -2% Lone 7d0la SCREW 


92227 LINE RELAY RADIO FILTER (ASSEM) 
(USED ON TG-7-A ONLY) 


(266 SCREW 

RISD! LOCK WAGHEL 
22aF WASHER 
7002 WASHER 

77311 BRUSH HOLOER CAP 


78029 SCREW 
959395 BUSHING: BAKELITE 
P8905 WASHER-BAKELITE (2) 
7002 WASHER 
BIG) LOCK WASHER 


ISIS NUT G2AABO SCREW 


2/9/ LOCK WASHER 
IBISS BRACKET 


9GS936 LETARO COM 9IS933 CAPACITOR (ME 
G2702 SCREW 

700.2 WASHER 

2/9) LOCK WASHER 


95947 CAPACITOR 
Ol ME, EACH 


S588 NUT 
IG9ISEE CONTAINER G2A7%A FECNINGL 
9359398 CAPACITOR ~1MF EXCH 99357 CLIP (2) 
7HOSD SCREW 
2/9/ LOCK WASHER, 7A O52 SCREW 


21B/ LOCK WASHER 
IIFSE STRACKET 7FOO2 WASHER 


—— 99250 MOTOR-GOVERNOR FILTER (ASSEM) 


TL 53757-S 


Figure 2838, Vilter assemblies parts. 
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WWI54RE REGISTOR CAGE ——_—_—_—__. 487! SCREW 
@4572 WASHER 
OIISE WASHER BAKELITE 


USEO ON TG-7-A 


23075 NUT-RING (1) 
WG68S NUT HEX. ¢/) 


YSED ON TG-7-A 
105503 eee | 
120 OHMS BACH 
THEO SWITCH ASSEM. 
JO5238 RESISTOR- 
120 OHMS (60-60) EACH. | 
USEO ON TG-7-8 
4NO T5-37-8 


9683 NUT-HEX. (2) 
40$420 GUARD 
4054/2 THUMB SCREW 


locas SWITCH (ASSEM, 


/0$42/ RETAINING RING 
GISSS NWAGHER -BALLITE 
Y3ED ON TG-7-8 ANO 76-37. 


5628 BUSHING -BAKEL/ pew ag 


03508 BRACKET: GOGdA SCHEW 


BIDS! LOCK WABHER 


6746 SCREW 
(OFS4R BABE PLATE = 21S! LOCK WASHER 


10360# NAME PLATE (MOUNTED ON SIDE OF FOO WASHER 
RESISTOR CAGE WEAR SWITCH SY USED ON TG-7-A 


FOUR 103782 DRIVER screws) rd 405526 CABLE-RES/STOR 
108235 NAME PLATE (MOUNTEO ON SI0E OF | 
RESISTOR CAGE NEAR SWITCH AY USED ON TS-7°8 AND 1G-37-8 
Ss 


FOUR 49158 SCREWS AND FOUR .Sé-11 NUT. 


738IP PLUG (EO SHELL) 1DS607 . CORD (ABSEM) 
108RIE PLUG (BLACK SNELL) (WMT BBB7A TERMINAL) 


103605 LINE CORD (ASSEM) - 48" LONG APPROX. (RED SHELL PLUG) 
103606 LINE CORD (ASSEM) - 48" LONG APPROX. (BLACK SHELL PLUG) 


108468 CORD (ASSEM) 
(WITH O2474 T&RMINAL) 


TNT TAASAATOATATTNN 


103422 POWER CORD (ASSEM) -72" LONG APPROX. 


ie) 
> —=- P=a=aa, | 3) 
103517 CORD (ASSEM.) 


USED ON _ TG-7- (WITH 82474 TERMINALS) 


105284 CORD (ASSEM.) 
USED ON _TG-7-B (WITH 82474 Oates TL53758-S 


Figure 234. Power selector unit parts and cord assemblies parts. 


T8592 KEVYBORLD BASE~BLACK GLOSS 
74589 TERMINAL BLOCK (ASSEM.)~8 TERMINALS (7E-7-A) — \ 
/052H6 TERMINAL BLOCK (ASSEM.)-5 TERMIMUAES (78-78 ae 
7G-37-B, 


74569 TERMINAL BLOCK: 
96383 TERMINAL 


(0/@56 SCREW 
34-48 NUT 


N69 SCREW 
2191 LOCK WASHER? 


1038 SCREW 
2/91 LOCK WASHER 


74529 BRACKET 
6746 SCREW 
2191 LOCK WASHER 


75437 TEST KEY . ay 


[] 
74525 SCREW oak 
74594 RETAINING RING. 


2525 MKEYLEVER? GUIDE-FRONT——~ 


6746 SCREW 
2/91 LOCK WASHER 


74609 SPACER BAR SHAFT O O 
3599 NUT 


USED ON TG-7-A ONLY 


MS32 KEYBORRO BASE: 


2378 SPACER KEY er eee, 
72643 STUD 

74528 SPACER BAP ee 
74523 SPACER BAP 
6746 SCREW 

2191 LOCK WASHER 


GW7IB INSULATOR 


6746 SCREW 
2191 LOCK WASHER 
74892 SHUM 
FIFA POST 
JS29 NUT 
8532 SCREW 


36273 WASHER 
2191 LOCK WASHER 
74892 SHIM 
74605 BRACKET 
35-89 SPRING 
70324 BEARING 
72501 SHAFT 
72472 SHIM 
8783 LOCKING LEVER 
6746 SCREW 
7002 WASHER 
= 2/91 LOCK WASHER 
(te 7749 STOP PLATE 
= 62440 SCREW 
[Fa 2/9 LOCK WASHER 
7002 WASHER 
7475) ThIP.OFF PAWL 
91120 SPRING 


74604 REPEAT SPACE ROD 
74808 BUSHING 

3640 LOCK WASHEP 
3599 NUT 

9210 KEY LEVER - UPPER 


9209 HEY LEVER ~ CENTER 


TA7G2 KEY LEVER -LOWER 


KEYBOARD BASE 
TOP_VIEW 


2663 BUFFER -PUBBER 


72545 POST SELECTOR BARS 
2/91 LOCK WASHER Vora aaa Mmaaq@ Natal] SEE BOTTOM OF PAGE 
a iu a ee 
2. 
74601 UNIVERSAL BAR ts ae i i al ia in Pts hase 
see MOT LS| fe Beoe WUT 
8539 SCREW ale GIILOCK WASHER? 
A c hg pe peters 2 7397 BRACKET- RIGHT 
9203 BRACKE (WITH ROLLERS) Bee Stile oy 
© 93737 SHIM — AOU OOOO PEGS KEV LEVER REAR 
e746 SCREW Ei uli mescen 


80392 SPACER KEYLEVER SPRING ea |||| 


Wt 


+t: | em ||] || | 


2/91 LOCK WASHER 
3598 NUT 


NOT USED ON OLDER MODELS 


ee 


7458! SELECTOR BAR *)-REAR 

74582 SELECTOR BAR V2 

79583 SELECTOR BAR *S 

74584 SELECTOR BAR 4 USED ON TG-7-A 7. 


2528 SPRING PLATE 
2565 NEY LEVER SPRING (37) 


12A3S SCREW 
786IO KEY LEVER SHAFT 


74986 SCREW 
2191 LOCK WASNE 


ABLE - KEYBOARD 


74585 SELECTOR BAR*5-FRONT USED ONTG-7-8 105239 CABLE -~KEYBOARD 


AND TG-37-8 


KEYBOARD BASE 


BOTTOM VIEW FE 41§S'759:S 


Figure 235. Keyboard parts. 
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COMPONENT PARTS 


738) CONTACT MOUNTING (ASSEMALY)- SHOWN BELOW 


68I SCREW 63I! SCREW 

2/91 LOCK WASHER 2/9/ LOCK WASHER 

oe SPACING COLLAR 9182 CONTACT LEVER SHAFT 
3598 NUT 

75607 WASHER 708) POST 

75606 SPRING 90260 SPRING 

7373 BLARING BUSHING 7409 CLUTCH LEVER 

4 7) 
2407 LOCK WASHEI sen 


7383 O1ER 
89897 LOCK NUT 


89896 OL CUP 


7002 WASHER 
2191 LOCK WASHER 

7I86 POST 

S896 SHIAT 

VIGS SEAL GRACKET 
(WIA FOB/ POSTS) 


7382 FRONT BRACKET EGDT SCREW 


708 POST Ae 
JEAO LOCK WASHER 
6942 ECCENTRIC SCREW 
3456 NUT 
eo Se S680 LOCK WASHER 
7318 CONTACT LEVER 6800 SCHEW 
9251), B01 £8 
6814 SCREW IVA SHER 
2/91 LOCK WASHER 2/9/COCK WASHER 
6746 SCREW GBI SCREW 
2/91 LOCK WASHER 219/ LOCK WASHER 
4/663 WASHER 7377 Loc L00P 
(IS HORACE: 2623 SPRING 
91120 SPRING § ———————___ & 


6805 SHOULDER SCREW 
7032 PAWL 


74690 TRANSMITTER (ASSEM) et. | 


(WITH 7381 CONTACT MOUNTING ASSEM ) 


2/91 LOCK WASHER 
74892 SHIM 


6811 SCREW 
219! LOCK WASHER) 


2503 PLATE 
2504 INSULATOR STRIP 
2502 MOUNTING STFNP 


2529 BUSHING 

W777 CONTACT STOP 
H78B CONTACT SPRINGS 
483 SPRING BACKING 


7381 CONTACT MOUNTING (ASSEM) 


89897 LOCK NUT 
E9896 OL CUP 
BIO WICK -FELT 
7/164 BUSHING 


2199 NIT 
7372 BEARINGS BRACKET 


7400! KEYBOARD SHAFT : 7002 WASHER 
LA ms 2191 LOCK WASHER 


90438 surron-retr—el | a ; SS 4595 GEA -24 7 


8097 CAM SLEEVE 6746 SCREW 
2/91 LOCK WASHER 
74891 SHIM 


90487! CLUTCH SPRING 1071/2 SHIM @) 


FIO/ CLUTCH ORIVEN- 


7389 CLUTCH-DRIVING E 746 SCREW 
2191 LOCKWASHER 
@ NOT USED ON OLDER MODELS TL53760-S 


Figure 236. Keyboard transmitter assembly parts. 
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GIFS! COPY HOLDER G7IICG SRACKET 


@DP SCREW 
IE9O LOCK WASHER 
IAGEe NUT 


SS/4 STOP PLATE. 7IGA/ MESFAGE LINE 


GUIDE 


E7937 BRACKET = 


S696 FILLER -WwooOD WITA BOD 


8/9 MESSAGE LINE 
GUIDE (ASSEN) 


Cert SCREW - 


91752 COPY HOLDER-6" (ASSEM.)-WITH ACCESSORIES -BLACK WRINKLE 


108§72 STOP ARM (SUPERSEDES 8244/3, —f- 


G12 BRACKET: 1090 SCREW 
one SCHEW SAID WASHER 
F956 NUT SEIS NUT 


(24 ART 
G2A/¢ COVER DETENT KNOS Coes Oe 


2/9! LOCK WASHER 
1074 TAUME SCREW. i, o@ 
G098S SCREW 
80936 LOCK WASHER, 

SEER STLIZ 

104990 GLASS (1/ Be x 6 fy x Ig) 
747S9 STRIP -FELT 

91SIE) RAIL *RIGHT 

GISID PBL - LEFT 


F002 WASHER 
2/9/ LOCK WASHER 


DWI223 PAPER GUIDE PLATE 


O29/8 COVER DETENT KNOB 
219) LOCK WASHER 

C2402 PRO-REAR UPPER 
G2409 SPRING 

82915 COVER DETENT SPRING 
FOOL WASHER 

ZI) LOCK WASHER 


G3IE8S NUT GIIGS NUT 
FEODS WASHER a CULM TRIP 
GISES NUT WHe22 GING S: 


7FE09S WASHER 
GIISBS NUT 

POISE SCREW 
GOI8E LOCK WASHEL 
IF-85 NUT 

7OOR WASHER 

2/9! LOCK WASAER 
GIS8S NUT 


7EI6/ WASHER 

BID! LOCK WASHER 
GISIS NUT 

G290/ PAO REAM LOWER 


GL4AO3 SPRING 
O2ZIBD PRD ~ RIGHT LOWER? 


B24! BRACKET- 

82803 PAD-FRONT 

8298/0 SPRING 

8284/3 STOP ARM( SUPERSEDED BY 4572, 
O2P0d GSPLING 

JF-227 SCCLW 

|\Ia-S6 NUT 

P3IB4 DOOR (WITH 7&G37 HINGE SPRIMGS) 


« 


103-27 WASHEQ 
82400 PAD-LEFT $10 ———_____—_"“= 


“GG NUT 
S640 LOCK WASHER | FOR MTG, 93/81 


82407 SPRING G24O3 SPRING 
E8877 LACING GII0 RETAINER 
82406 SPRING 74917 RETAINER 


IA-EE NUT GIBSIS N/T 
IE#O LOCK WASHER) 2/18B/ LOCK WASHER 
103 °27? WATHER FOIGD WAGHER 


7496S? HINGE SPRING 


lOBEOR NAME PLATE 


GI-29O SCREW 


IA-// MT IF-LOO SCREW 


FA -//4 NUT 


l08EO! NAME PLATE. 
10O36O3 NAME PLATE 


88377 LACING 


103443 COVER FRONT PLATE (ASSEM) BLACK WRINKLE 


TL5376I°S 


Figure 237. Cover assembly parts. 
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(SONIZYIE TIVE HLIM) 


W2SSY) FANLVWYY PEFLO/ L70G OG#LO/ 


(SONZ HLO@ NO OF57) 
L77/ -YFHSYM Z/IEVG 
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YIMO7-7T10D C7TFI/7e GRLLO/ 
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a nh Ne Bees LE OST OREGALO! 
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068A SCREW 68// SCREW 
2/8 LOCK WAG 
FOR MOUNTING 


GOVERNOR TO SHEET, 
PEEIS CONTACT POINT ; 
SE6968 BUSHING - BAKELITE 6I2F SPRING 


86862 POST ay. 


E6IZO CONTACT SCEEW 


63/4 CONTACT SPRING (25SEM) 


F/I CONTACT 
GPLING CLAME 


CIDA SCREW 
COIBSE NUT 

2/S! LOCK WASHER C3/P BLOCK 

6397 SCREW 

BIG! LOCK WASHER 


6IE7 SCREW 
21D! LOCK WAEGHER 


6324 POSUSTING WHEEL 


BES WASHER 


IAS SCREW WA CIZO BEALING (ASSEM) 
FEAO LOCK WAGAHER VPPEL IANO LOWER. 


78443 QVUTLR CONTACT DISK- 
78438 BUSHING - BAKELITE 


78437 INSULATOR 


7399S!) GOVERNOFP COVER 


| 

cl At & 78497 INNER DISK CONTACT SPRING 
i! 78439 GOVERNOR SHELL 

34-4 NUT 

2669 LOCK WASHER 

3438 WASHER 


78496 OUTER DISK CONTACT SPRING 


6979 HVE 


80352 CENTER CONTACT GOVERNOR (@SSEM,) 


78403 CONTACT BRUSH 


80338 GOVERNOR ADJUSTING BRACKET 
78999 OUTER INSK BRUSH SPRING (WITH BRUSH) 
78900 INNER DISK BRUSH SPRING (WITH BRUSH) 


30994 SCREW 
2191 LOCK WASHER 
7002 WASHEP 


HEE SCREW 
V8398 BUSHING -BAKEL/, 


80337 BRACKET 
60340 BRUSH SPRING PLATE 


BOI42 SCREW 
219! LOCK WASHER 


80395 CLAMPING PLATE: 


6746 SCREW 
2/91 LOCK WASHER 


US 


80341 GOVERNOR BRUSH & SPEED ADJUSTING BRACKET (ASSEM) 
TG-7A (CLUDES PARTS MARKED @) 


05447 GOVERNOR BRUSH & SPEED ADJUSTING BRACKET (ASSEM) 


i 
useo on 767-5 (EXCLUDES PARTS MARKED (@)) 


TL53763-S 
Migure 240, Govemor paris. 
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102925 HANOLE 


109971 PAD-FELT 


a 


ma ane a eae | 
ee 


4OFZE2 LATCH (6)/03796 SPRING 
(@)/0IG28 TUNING FORK 


SEE ENLARGED WEW (B)/0774S HOLDER 


9M/OIF79 BA. 
@esss95 wv7- Q/03. SE 


@lo3z779 WASHER @)/0I5d2 BASE PLATE 


6095 SCREW 
29703 LOCK WASHER 


@) 


107/28 PAO-FELT 


(03127 RING (WITH TAPPED HOLES) (Q)/0F 277 WASHER 


85595 NUT 


103/46 RING (WITH COUNTER SUNK HOLES) 2920 LOCK WASHER 


SOF 969 SCREW 
1025/02 LOD MOUNTING 


—_______—@) 103376 STUD 


103370 CHEST GCH-S0-A (ASSEM) 
(EXCLUDES PARTS MARKED (A)) 


105229 CHEST GCH-50-B OR CH-50-F (ASSEM) 
(EXCLUDES PARTS MARKED (A) AND @)) 1L53764-S 


Figure 241. Chest CH-50-(*) parts. 
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® ©@ 


(0292S ANANOLE 


YUSEQ OV CH-62-4 
USED WW) CH-G2-38 


(A)1.9$399 HUGE 


A] An rea 
_| 2) NS 
= St 2 a NR] [© vesez0 sceew 
= =e LS ane —) OTH WASHER) 
awe all Yi@)iosez, wREncn 


-—|. 
(aes isceee, PLATEN CRANK 
(AISEM) 
@ 72720 THUMS sceEW 


SEE ENLARGED VIEW 


WOIIE2 LATCH 
4\Q/OI62/ WRENCH 


OOO oss20 sceew (wir wesHEe) 
@iosse4 cue 


@® 90466 PLATTEN CRANK 
(ASSEM) 


WIGOE SCREW-F “tone VOZI7IFE WAGHERM 


lOI6O09 SCREW -273" L0NG 
109810 WASHER 


1045/0 LORO MOUNTING 


10J61/ SPACER — - 


VOZWH8E KING (WITH 
COUNTER SUNK HOLES) 


ihe, 1a, 


—im 


Waal 
S<< HS 


CZ a, 


ltt 


LPL 


VN 


i 


een 
+ 


fn 


NS 


I ea 


103187 RINE (WITH TAPPED HOLES) 


SOPIED SCREW 


(09612 NUT 


#9420 LOCK WASHER 0) 109377 WASHER 


103368 CHEST GH-62-A (ASSEM.) 
(EXCLUDES PARTS 


105367 CHEST CH-~62-8 OR GH-62-F (ASSEM.) 
(EXCLUDES _ PARTS 
MARKED ) 


REPLAGED BY 107091 LORD MOUNTING IN LATER MODELS OF CHEST GH-62-8 OR CGH-ée-F 


NOT USED IN LATER MODELS OF GHEST CH-62-B OR CGH-62-F 


IN LATER MODELS OF CHEST GH-62-B OR GH-62-F BY 107078 AND 107079 
TL 53765-S 


REPLAGED 
CHANNEL GLAMPS AND ASSOCIATED PARTS 


Figure 242. Chest CH-62-(*) parts. 
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107078 CHANNEL GLAMP- 
SHORT-LEFT SIDE 
07079 GHANNEL CLAMP- 
toe LONG-RIGHT SIDE 
107083 BOLT 
107082 WING NUT 


107084 LOCK WASHER 


107080 GLAMP PLATE - 
LEFT SIDE 


—- J/O708/ CLAMP 
PLATE- 

RIGHT 

SIDE 


107083 BOLT 
107082 WING NUT 
107084 LOCK WASHER 


PARTS LISTED ABOVE REPLAGE 103620 SGREWS AND ASSOCIATED 
103621 WRENCH IN LATER MODEL OF CHEST CH-62-B OR CH-62-F TO 
IMPROVE MOUNTING ARRANGEMENT OF TYPING UNIT FOR TRANSPORTATION 


cH HX) 


91239 SPRING HOOK- 91240 SPRING HOOK- 
CERT RIGHT 


SPRING HOOKS ARE USED IN LATER MODELS OF GHEST 
CH-62-B OR CH-62-F TO HOLD TYPE BAR CARRIAGE 


SECURELY DURING TRANSPORTATION. 1SS771=5 


Figure 243. Improved parts for base of Chest CH-62-B or CH-62-F'. 
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MUNBER TYPE BARS TYPE-8AR 


L 
PULts Pans (WITHOUT PALLETS) PALLETS 


WUNBER 
STAMPED Fart 
on NONBER 


OESCRIP~ PART 


SEGHEAT | oescasPrion cia Nabice 


OESCRIP- PART 
TION aOneER 


BAR 

are aS) SO ae aS ae PR Pa a 
a eee hee aan PE ae ey 
a (a 
ae = ie ee es ee 
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p= eee fae 0 
}—4_ | stansano [vais i ET 
BES Rs 22a ae a eee EN Peg 
|_s Tf sranoaro | rares | 5 | 7205 |_s | sas [raze [oe 2 |@ 7ane7 | 
[5 sranoaes | vases {| f |_s | esr [exe |s 1 
alr ae Gaal Pasir! ese 
[6 | stanoano | =a [8 1D 
i el aa] eal =a Reel 
Ea |r 6 | vese0 | 
aa Saar rn areal 
| | sraxoano | [n__. | rosa | 
= ae ee learn 
a [v7 ID 75085 | 
ae eae aa | eer 
| 10 stavcano | fe |® 78087 | 
[10 | staxoano | Ce ON 
Saee eae 3] 
[aT sranoano | @_sze07 | 
[a | stavoano | © 08010 
a ee] 
[tz | sraroano | raes [ae rae [oo (G 
es eee Se 
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| 4 | sravoano | verss [aa [eae [sO] 
eae a ee et 
[5 [srawoano | retas [as | ease | 
ae ae es ea) 
|_4¢ | sranoano | rares [re | rais[ ra | 
ea eer ee Poa Pe 
pa? | stanoaso | reres [ar pazez a= | 
[a7 |" stavcano | ranas [a7 aan Tat (© eauer | 
(5 (| Se | ae | are [eee | | 
[ta [ stancano | panes [ra | rezta a [@ 7ante | a) 
[te | stanoano | raras | te | veare | 7 T@ aeuse [aa |_ cares | rose | o_o [© oer 
a PS ee ee ee Re Re oe 
PE TT CZ vex | Xt | 70985 | 
a Laas ee ee Pee a | Barn a eee 
|__20 [ sraxoaao | rerss | 20 | rezzo| os |@ vasz0 | 20 | yaeeo | ree | ot |@ rem _| 
[20 | stanoaro | _raiss_| 20 | rezea] 0 7] © saise | 20 | eae | 79 | 0 4 |O ants | 
Bp eee (ed eS) ee ee | ee 
[at | stanouro | rares [near [e |@ reer [ar | ser [ree ‘(© | 
|__| sranoano | raras | aa eri [oo OL teas [an [ere [rene OO 1 aos _| 
eee a a a ae ee ed ae ed 
2 ze | meee [roe [Ft [Oras _| 
ve [ fae | F —|O es |e | ars [ree | [© tne] 
al ee er Ee | ee ee ee ed 
[23 [ stanoan | ranas [23 | razes | v2 [@ veaea | 23 | reees [ree [v2 | 7a907 ‘ 
a ee a eg a ee ee ed ee eed 
[2a | stavoaro | ranas [ae rezee |e | Peaee | ae [eee [ree [oO 7a 
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a ee ee eee as ee 
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[2s | stanouro [reves [2s [70225 | © ezezi | 2s [arse | 73¢[ yO [O anes é 
aa ee ee el 
[26 | stanoaro [vexas [26 | vazze [0 1 [@ eset [26 | 7ases | 7030 
a eae fr a fe eae a 
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eal 
ay ee 


s "PO" SUPERSEOES *P OF 
Figure 244. Pull bars, type bars, and key tops parés. 
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WO. STAMPED 
O# CODE BAR 
10 


CODE BARS 


CATALOG 


@® Pius © - 103851 Ser OF TYPE-BAA PALLETS 


(USED IN TG-7-A AND TG-7-B) 


® Pus © - 106290 SET OF TYPE-BAR PALLETS 


(USED IN TG-37-B) 


~ 82750 -SET OF FYPE-BAR PALLETS (USED TO 


CONVERT 1G-7-B TO TG-37-8) 


© Pius © - 103652 SET OF SPRING CUSHION 


KEY STOPS (USEO IN TG-7-A AND TG-7-8) 


@® Pius © - 107008 SET OF SPRING CUSHION 


KEY (TOPS (USED IN TG-37-8) 


_, *r 196049 SET OF SPRING CUSHION KEY TOP: 


~ SUSEO"'10 CONVERT TG-7-8 TO TG-37-8) 


TL 53766-S 


s 


~s 


238969 SPRING 


OOSL2 SCREW 
@zv2/ LOCK WASHER 
7002 WASHER 


C8966 BLOCKING LEVER 


N62 SCREW \ 
3640 LOCK WASHER! 


B89E? CLAMP PLATE 
6746 SCOEW 
age LOCK WASHES 


889635 SPRING BRACKET- 7OOR WASHER 


1097 SCREW 
3620 LOCK WASHED 

3599 WUT 4 @?4019 SPRING PLATE 
CESES: STUD ——an na 88959 GUIDE BRACKET 


@ 72407 SEND-PFCEIVE RESET LEVER (STAMPED'X’) 


9599 NUT | we 88962 ADAPTER PLATE 
BGO LOCK WASHER 
Soa NOT \ aorrom) 3599 NUT 


JE40 LOCK WASHER} 3620 LOCK WASHER 


103-2? WASHER 
@® 7a8IG SEND -RECEIVE INTERMEDIATE LEVER — 


87403 SET OF MECHANICAL MOTOR STOP PARTS —— -—W————— 
OPERATING ON FIGS - BLANK~ STOP 
(EXCLUDES PARTS MARKEO(@)) 
(USED IN T6-37-8 ONLY) TL53772-S 


Figure 245. Motor-stop parts for Teletypewriter T'G-37-B. 


1029/6 BRACKET VO288G POVC 1 EADS FIL re0) 


bz264 sceEW 
2/91 LOCK WASHER 
44049 WASHER 


S2278 TECMINAL <= 


VO29'7 /ASULATOR 


MO2WS INSULATOR 


02940 GROUND LEAD 
(ARE UOES TERMINALS) 


H/69 SCREWS 
2/91 LOCK WASHER 
( se7a sceew 


JN | \Oz/9/ LOCK WASHER 
\ XS 
: BD 78287 SPCWIG COLLAR 


@ 93883 CAPACITOR (ASSEM ) 


74820 TERMINAL BLOCK BOACKET- 
1029/8 FILTER BRACKET 


73235 SCREW 
@29/ LOCK WASHER 
(598 nur 
@l2/9/ LOCK WASHES 
2002? WASHER | 


\7EZE7 SPACING COLLAR -LARGE 
QW/OF9 SPACING COLLAR-SMALE 


: @eer0 SCREW 
2.2669 L000 WASHER 


x 34432 WASHED =) 


[ee —_—_________—_—_—— 102874 POWER LEADS FILTER (ASSEM.) 
(EXCLUDES PARTS MARKED (8)) TL53773-S 


Figure 246. Power leads filter parts. 
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10. Numerical Index to Parts Identification 


Illustrations 


All the parts used in teletypewriter equipment 


are assigned basic part numbers that remain 


fixed regardless of the equipment in which they 
are used. The part number is usually the only 
means of definite identification because of 
similarity of parts. This is especially true of 
springs, bolts, screws, nuts, washers, lockwash- 


ers, ete., which look alike but are different in 
material, tension, etc. The same parts are also 


used in different assemblies and frequently use 
the name of the assembly as part of the descrip- 
tive name for each particular use. Some parts 
with the same name are different parts with 
different part numbers. Parts are listed in 
numerical order with the basic name and de- 
scription of the part and parts identification 
illustrations in which the parts appear. A figure 
number is listed only once after a part regard- 
less of the number of times the part appears 
in the same figure. 


Name of part | 


Part No. Name of part 

C-146.__-| Cover (assem.): black wrinkle _- 
M-169__-| Magnet: 355 ohms- ---------- 
M-177_.-| Magnet coil: 105 ohms_-.----- 
MU-27__-| Motor unit (assem.)---------- 
33-15___.| Screw: 2-56 x 14”__---------- 
83-88___-| Screw: 4-40 shoulder--------- 
33-41____|] Screw: 6-40 shoulder-.---.--- 
33-49)..0. 8 | (Sarew2i2-00:% 342—--42------— 
88-50___.| Screw: 4-40 shoulder-------_- 
33-86___-| Screw: 440 x 4""_--_--_----- 
33-111___| Screw: 2-56 x 94"".----------- 
33-168___| Screw: 6-40 pilot__.-.-------- 
38-170__.| Screw: 4-40 shoulder- ~.---.-- 
33-179._.| Screw: 8-32 x 34’’___--------- 
33-227_.__| Screw: 4-40 shoulder_--.----- 
33-280___] Screw: 2-56 x ¥6//------------ 
33-34.-..2.| Screws 10-382):34/72-2-- <= -- 
34—1_.._. Niatt4! “eo nex. secc e ences = 
34-4._ Nut? 10-82 hex-_.....-..---- 
34-10... | Nuts8=40 Hex -2-- -- solu lo = 
S4=t =| Nutt 2-8 hexe-2 cose eee 2 
94-480 Nut? 6-82: hex... 2-2 =- === = 
S4S eis Nuts 6-40thexs- oe 
94-660 ono VNute-4—40thexe= = sooo 
84-50_-.-| Nut: 10-32:hex...--..-...--- 
S34-G6..52| Nute4—s6ihex = -5 = -- <= <= 
Shue ma ISphnteesenae en ceen eae 
85-80°___| Spring: 2-22-23 2S 
S6=150 5. |pWowelaasecesee sos ec oeee ee 
43-10_...|' Plunger stop__..------------ 
108-27/-.2) Washer_-.....---------+---- 
199-982 =|" Washersaseseo saeco eoee eee 
1992005 lle Dowele see cea eee 
122-67_..| Spring post-.--------.--.---- 
129-044 i ie Wiashers- sees oe aes enone en 
126-123_-| Outlet bushing--...-.-------- 
200=13482|-Washer--2---.----_-----___- 
1OLQeeeee Screw: 6-40 shoulder -------- 
102022>=— Screw: 6-40 x %4/-.--.=------ 
10262 422 Screw: 640 x 34’7_____------- 
102822222 Screw: 4-40 x 4!’ -__---.-.-- 
1080. 22 Screw: 6-40 shoulder - ~_~--~--- 
1086... .= Screw: 4-40 x 34”’_--.-------- 
1038zs2—5 Screw: 6-40 x %"’_----------- 
1OGMES. = Screw: 4-40 x 4”"_--_-------- 
be Screw: 6-32 x 4(""_----------- 
LOf2enee= Screw: 6-40 thumb_---------- 

10(senene Screw: 6-40 thumb___-.------ 
10972 <-- Screw: 4-40 x 154'"__-.------- 
1100..._-| Screw: 4’’-82 pilot---..----- 
1160S. Screw: 6/40 x 44/..---------- 


Tig. Nos Part No. Fig. Nos. 
237 Toles Screw: 640 x 34_----------- 217, 228, 224, 
232 226, 228 
225 Ledeen Screw: 4-40 x }4"_....------- 224, 225, 226, 
238 227, 245 
232 11632252 Screw: 4-40 x $4,”_----------- 233 
223, 230 AN 6GEeeee Screw: 4-36 x 4"_----------- 229 
221, 227 TG ones Screw: 4-40 x §¢”_...-------- 218, 226, 227, 
232 230, 240 
237 1169___-- Screw: 640 x 144/’------------ 235, 245 
233 ake See Screw: 4-40 shoulder- -.------ 227 
226 bia Mess Screw: 6-40 x ¥6/’_----------- 224, 229, 231 
226 119322228 Screw: 10-32 x 14"__--_------- 229 
226 1196. __-- Screw: 6-40 shoulder. --_----- 217, 221, 224, 
229 226 
224, 237 1206: 2206 Screw: 4-40 x %@!".----------- 233 
237 1208___-- Screw: 10-82 x 84”____----.-- 220, 221, 230 
218 i. Je eee Screw: 2-56 x 14""_----------- 223 
221, 225, 226, 120A eee Screw: 640 special__.-------- 229 

227 T2268 nce Screw: 6-40 x 34/___.-------- 220, 229 
217, 218, 220 to iE Ge ae Screw? 10-82:xd/ see 5 2a Se 218, 221, 229 
227, 229, 231, 1OAR Re Screw: 6-40 x 14"___.-------- 221, 223, 235 
238, 240 1266eceae Screw: 6-82 x 144"_----------- 233 
227 IDOL > Screw: 6-40 x 14”"____-------- 224, 246 
225, 234, 237 Ib ype Screw: 6-40 x 144!’_---.------ 238 
235 IDTAL css SOleWee on ee ee eeoe eee 246 
221 1291222 Screws 6-02 K 34/---_---- === 237 
220, 224, 225, 1294..____| Screw: 4-86 x %"___--------- 237 
233, 236, 237 1207 vee Screw: 6-40 x 2774".---------- 231 
238 2084. .=- Washoe sesseee ceo ase 225 
237 pale skier ockwasheroe.sceucconeccs == 217 to 238, 240 
230 245, 246 
235 DAN eae Nut: 7%¢/’-82 hex__--.-------- 236 
217, 218, 222 220 eee Nut: 56/’-32 hex......-----.- 228 
23 2247 __.-- Wiaisherses os o-cannecctee eas 233 
224, 226, 227, D2AG weet TiVo nc rene ah ia a Baa So = | 224. 
230, 233, 237, 2001e Contact spring: lower. .-.----- 229 
245 ORY Ps coe Lockwasher........---.----- 217, 221 226, 
225 237 
217, 218 O38 sss Spacer key lever------------- 235 
224. 9850 tee eel iockwashel=so—.2s--caaceee 217 
217, 224 PANT 8 = 2 ocktwasher=2<=--5=---—<-ses 236 
238 2438. ___- Washons see o~ cco nee eos 232 
230 2449... ockwashere =o. cess c~e seem 217, 220, 221, 
227 227, 229, 232, 
| 219 | QL 
221, 222, 224, PAbL soe 160 a a ee 226, 227 
227, 229, 232 25h02-eee= Mounting strip- -- --| 236 
229, 232 2503-—i=2 (Rlintene se eo eee 236 
225, 237 2504. .._- Insulator strip.-.--.--...-.-.-- 236 
223 25252 -- =) Key lever guide: front___- ~~. _| 235 
235 2526 \x ss Spacing collar. -.------------ 236 
230 2528 ers Spring plate__------------- =. 235 
240 25002 Bishing ss seseeenns os esaene 236 
237 2000 so eoe Nut: 32139 Wexesae oy .| 217, 218 
225 2565.-.-- Key lever spring----------- -| 285 
223, 245 2574__--- (Upstop lana an -| 235 
238 PL phen Sou bet ee a -| 236 
220, 222, 225, 2668s Buffer: rubber....----------- 235 
228, 229 2666. 5-- Lockwasher.ccsssss-c-s---- 227 
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Part No. Name of part Vig. Nos. 

266922=..|' Lockwasher.... 2222" So oer 217 to 224, 226 
to 232, 238 
240, 246 

2719-....| ‘Washer. 3355-2 eee 223 

DRAG Es. Washer... ee ee 229, 238 

2920: ._-.| Lockwasher= sevens eee eines 229, 241, 242 

2924____- Contact spring: upper. —_____ 229 

BLOGS 222 Tumbueklee- sa es 217 

BHO Wut? 1Oe32hexe eee see 217 

Sls Link endzshortz-=- 5- == a 217 

5288: .=.| Washereeee os. ee ce 228 

3p)! Keeentric Bop Se on i ee 220, 225 

3339. __. Nut: %%’-32 hex__-__________ 223 

3340 = Lotkwashere so-5 == > ou 223 

3438. ___- Wihslipi eee cen. ee 221. 229-981", 
232, 234, 237. 
240 

3458....- PU eee e cee aS Fae ke 235 

Bpya ee Bushing: bakelite.-..________ 223 

8595 -... Nut: 34/—-32hex_.2- e 217, 221, 232 

35982 _ © INUGS 6-40 hOxs—o. 2 eee 217, 220, 221, 
223 to 229, 
231, 238, 235, 
236, 237, 246 

SO902.. 2) Nnhve-—40 Hexs ee eae ee 223, 224, 226, 
227, 230, 235, 
245 

3603.22. Nut: 34-382‘ hex-._....._._ 2 217, 220 

a606scen. Nut: 6-40 hex_.......-__. 2 227, 228, 235 

SOM ee NWitshersve <= 3). Ree 232 

3618. ___- [beth 1) fo), Se ee a A 223, 232 

8628025, 3 Bushing: bakelite._..________ 234 

3640... Mockwashers ss. eae 218, 220, 223, 
224, 225, 226, 
227, 230, 232, 
233, 235, 236, 
237, 240, 245 

3646.-... Loclewasher...=..-.252 see 223, 231 

lit Wes = 8 ITSULBtONE == on ee eee ne 223, 232 

3649_. 2. Winshert aati Soe ies Denes 221 

3650__... Wiser sec. ae eer eee 229, 232 

3897____- UBUSHIN poms oat eee ee 230 

Sa00 o>. | (Collars es. 2. ake meee meee 232 

4293... TTIRWIALOD Ss aes eee ee 229, 230 

4323. 2.2 Ball es eee ea ee ee 219 

470822228 DDEIN eeete en eet See 227 

aORE oS SpHNge 2s. s eee ee eee 222 

4810_.._- NW Gles:4 Gl ieee ic ce uae nae 236 

4812... Wick: felt; 8g" long_.________ 220 

4814____- Lockwishére.-2.ss02- een 228, 229 

4852__..- Lookwashers castes ae ae 221 

BST ee Screw: 344-24. x 4""___- 232, 234 

AS) De eee Spring) backingesss. 4s 236 

BOOT sL ee Ballibeanitige sess een ee 238 

Gy Lt eee Screw: 6-40 x 96/’_._-_______-_ 221 

5599 -| Nut? 8-32ihexwesemen eee one 229 

6035__...] Screw: 14/-20 x 54”__________ 229, 241 

6314... Contact spring (assem) ______- 240 

6318___.. Contact spring clamp________- 240 

6309. 2| BlOoicea ne one See 240 

6320. 2 Screw: 6-32 contact.__._..__- 240 

6323... DPTIN GE: oes eee ae | 240 

65242570-2 Adjusting wheel_____.________ 240 

638380-.--2 Bearing (assem): upper and 

lower. 

6344____- Screw: 6-382 x Ug" _ 240 

6345.- 28 INUG2/ 6-32: héx 2 Se 240, 246 

6347:.ce Screw: 6-32'x 8477-32 o 2 240 

6348... Screw: 4-36 x 34”_____-_.____ 240 

6685___.- SWOT eeeera= = 225 

6689____.| Separator plate. ......._____- 225 

YAN} ne Magnet bracket__........___- 225 

(Ve Fie ee Screw: 10-32 x34”... 22 217, 218, 220, 
222, 223, 226 
to 230 
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Part No. Name of part Fig. Nos. 

6746__._. Screw: 6-40 aba = ae 217, 218, 220, 
221, 222, 225, 
226, 227, 228, 
231, 232, 234, 
235, 236, 238, 
240, 245 

y(t eens Sbimi< = —> = 5. 2 ee nen! 222 
6799____- Screw: 6-40 shoulder________- 225 
68002." Screw: 6-40 shoulder. -_______ 217, 218, 220, 
| 224, 227, 236 

680i Screw: 4-40 pilot___.._._..___- 225 

6805 s2e== Screw: 6-40 shoulder________- 227, 236 

6810_____ Screw: 10-32 x 3¢”___________ 217, 218, 221, 
223, 229, 230, 
231,246 

6811s Screw: 640 x 54”____________| 217, 218, 219, 
220, 224, 225, 
229, 230, 236, 
238, 240 

6814_____ Screw: 8-40 pilot___.....____- 225, 236 

6827___._] Connecting block____________ 231 

6830. ___- Ati (es) a ate en rac Sele Be ee 225 

0850222 BeUierin eee, eee ees a 225 

6859... _- pacer collars= ses ee ee os 228 

6861_____ Wieshert6lt<5 eee ee ea 219 

6863 _____ Cam sleeve disk_......______- 219 

6909. __. _ BLODNE Vera. ues = eee ook 225 

69402. -_ MPEP POSte ae een ne 221, 222, 227 

6942.____ Screw: 4-40 eccentric. _.______ 225, 236 

69662. 22 Eccentric stop_-..-.-.....__- 225 

6970_____ Nut: 34"-32 hex.._._._...._. 224 

9 fla Clutch throw-out lever__...___| 225 

OOO Se eet Ob o> be ee eS, 240 

6987 ____. DSDACET cos 6 Aan eee 228 

6990_____ Screw: 14-32 pilot_.....-... 225 

6998-2 Clutich:sprin gs ore ee 219 

6998 =| WROStes - t eeen Seer ey 225 

fO01e Ss WW sieherte 23 =e ee eee 225, 228 

(O02 2.52) Washerst iao 2 oe 218, 220 to 280, 
232 to 238, 
240, 241, 246 

(holt Rr prplunper— see ae ae 225 

7022_____ Reverse lever: left_...._.____- 227 

HO23 Sse. Reverse lever: right_..._.-___ 227 

7024_____ Reverse pawl: left.-.........- 227 

(O2pe ea Reverse pawl: right._..-.___- 227 

1082522. 5 Py bye ee el 236 

(OSCE Collate e et eee eat 224 

7044_ 22. IL i ote De ee Bsn 227 

OSL Aas d Ef): Nepean Ae en 236 

(O95 a= BRGeMINAl OO Ce se 230 

7094__ Connection spring-_....._._.- 229, 230 

7095... Sprung pistes 2S eee 229, 230 

7096. ___- Bushing: bakelite....__._.._- 229, 230 

WL0b=2 2-2 Largers LOISspois ose see eee 238 

(oleesse Contachilever--22 = ee 236 

7334_____ RGSh stokes ote 235 

(Gye eee Bearing bracket............._ 236 

(ips saee! Bearing bushing. _____-______- 236 

Wohi Moukloopees- ee eee 236 

(E504 Cees Contact mounting (assem) ____} 236 

(Cy Kront bracket 2225 236 

(Ci5 es Oiler 5a ee eee 236 

7385_____ Rear bracket (with 7081 posts) _| 236 

7386____- ROSUseeee ea ieee 236 

TERY (eee Lit eae ee eS ae ee 236 

(S80 a Clutch: driving==—-2 252202... 236 

(et) ee Cintohiidiven sss ee = ee 236 

(306=2e83 Bracketsiletta- =o en Seen 235 

(30(- se Bracket srigitsss eee ee 235 

7398 _ ___- Spuingaplates saan eee 229, 230 

7399 _____ Spring stiffener ._._________- 220, 230 

7409. = Clutchvlever= = oe ee 236 

(ho ee Spling= === eee eee 235 

760805. DEM a ics ee on ee 225 


Part No. | 


WO0{Saca< 


34432... 


36826... 
35858 - - - - 
36273 -_-- 
41341___. 
41342____ 
41543___- 
41663 -__- 
41675___- 
41732__.- 
41733 -__- 
43954. ___ 
44048 ____ 
45104____ 
46092 ___- 
49158-__-_- 
55068 - _-- 
55088 __-- 
58221-__- 
70177 - 
70324... _ _ - 
70529-_-__- 
70593 -. - - 
70707... 
70724... 
KANG | ee 
70793... -- 
70796... 


Name of part Fig. Nos. 

Wollate scevscuks tense acess eee 225 

Spring: 2.25535 eee eh 225 

DMN aoe oe ee te ee 225 

SDN = eee eee ore 225 

Dpritipess2 Ss ene see te 226, 227, 244 

Shae Sone le 236 

Adjusting lever. _.-..-------- 238 

Screw: 4-40 pilot.------_-.-_- 224 

Roles ses ae eee } 224 

Ribbon: black: ..s<.--c2es2c4 | 228 

Magnet, bracket.-._.-------.- | 232 

Brush: (with spring)---------- 238 

Canisleeve- 2-552 0e ae se: 236 

Selector lever: right__-----__- 225 

Selector lever: left_.._--..---- 225 

WiSShAns oo et an ees 240 

Washer. 22s soe ee 224. 

Wearing strips<:----====-2- i 238 

Cableiclamps2.. 2-22 2-22-22 226 

Winsheis Ge act. ces ee 226, 227, 238 

HRarininnlse sae 2 kat eee cate 225 

PGS Wes eo oe ae ae 225 

Locking wedge....----------- 225 

Cam sle6V6-2-ss22ssete52u52 219 

ATMALUTCS+ a2 eee 225 

Loclang- lever o—.. 2-8 oe 225 

Message line guide (assem) _-__| 237 

Stop plate -es= Saarcn- so cet 237 

Screw: 640 x 44"_.---------- 219, 220, 224 to 
230, 232, 233, 
235, 236 

Screw: 6-40 x 14"____-__----_- 224. 

Screw: 6-40 shoulder—_—__-- ~~~ 225 

TRUE) eo (6 Me ese eerie erate ems 237 

Locking Jever.....--.---=.--- 235 

Terminal blogkus <2 2-222. 28 220, 238 

Shimeoc<42 ee os'cecueseseace 220, 228, 236 

FRetRIN Gl on eaten ee ee 237 

Contachetopee et oes ntea 236 

Contact spring--------------- 236 

Contact lever shaft...-.------ 236 

Bracket: with rollers__...- ~~~ 235 

Key lever: center..-.--------| 235 

Key lever: upper------------- 235 

Plungers ce eee 232 

Washers: <2 scsascet eewease 217, 218, 220, 
221,223, 225: 
226, 227, 228, 
230, 246 

Wiashetoc. == see tse hice. 217 

Margin bellacaccscsesemsee 218 

WHSSHON =o icniee kasi oo ne 227, 235 

Plgtenscran ke 24 See ee 223 

Screw: 8-40 x 114’"__--__----- 223 

Ball:bearint = oe 221 

Washer 2252342 ese ae 236 

Washer: satan) tte 224, 227, 228 

Clamping plate_._-..-------- 230, 240 

Insulator. 2-322. s so bSses See 230, 240 

| 5:1 Lae el Se Oe ie 2 221 

Westies = tee ee ete 246 

Spring sseeee se eas es | 224 

Nut? 10-s2)hex- - --=-seses-s< 217 

ScCrew ss. sos ee ec ee 234 

SPINE ssoseee ee yee 224 

OLIN @eL. eee See 220, 221 

WOREW step ewer coos eee 246 

Screw: 6-40 pilot-.......----- 235 

Bearingeesere. ss eo os anes 235 

Stitfenerta = eee =. see Le 230 

Serew: 6-40 thumb__-_— ~~~ ~~ -- 218 

Brackets serene cas ecek 232 

Insulation strip-....-.-.-+--- 232 

Oey See eth re 238 

Washers joa eset ee 228 

Spooliclp ise -o2ss assess 228 


Part No. | 


Name of part Vig. Nos. 

70803____| Screw: 6-40 pivot___..-_.....- 225 
70872____| Brush holder: (with insulator)_| 238 
70873_---| Brush-holder cap_..._..----_- 238 
(O886c-.. || Washers se" . _. <= SEE 221 
70887 ___.| Nut: 36’’-24 hex_____________ 232 
70892_._.| Nut: 14’-27 hex..__......._- 231 
OUSOS ose RINID DIC. eo ee os ol ae 231 
71045.___| Nut: 6-40 special__-.__...___ 225 
71046____] Screw: 6-40 special___._..___- 225 
HO 72 —a— WV ESHOP Sea en ee sees toe 225 
AUIGE 222) Bushings. ee et cee 236 
71189____| Copper bearing retainer_______] 238 
ff BGS ied TAI OY coed ees a Bins ch il Ser 225 
71449____| Key lever guide: rear________- 235 
ZIHOD =. 4| Ouliwieksfélt..- cee 219 
71659____| Screw: 6-40 shoulder ________ 218 
71681____| Ribbon spool: empty ----.---- 228 
71696___.| Range scale: (with bell crank | 225 

mounting). 
71697____| Clamping plate__......-.---- 225 
71976_...1 Stop lever ‘plate......=..--.-- 225 
71998__.. Brush-holder: with 80706 screw |} 238 
71999____| Ind play spring_--......----- 228 
DAT Ot ae MAHI aoe eas OS 235 
72484____; Control relay (assem): (with | 232 

mounting screws). 
(BAT) eee biel hy es Se ee ae 235 
72508_.__| Screw: 6-40 x 34”__._--.----- 229 
feDO == .| LUOCKWAANOR Ye sects ane 221, 224 
72513__._| Driving disk.........-------- 219 
Peapiee | SDMD Reo aee me Sen taco a meaeee 219 
72515... ‘Nut: aD) hexose ate 219 
72516....|‘ Retaining disk.......-.----=- 219 
72517____| Nut: 6’-32 special_--------- 219 
Cerne St OUnwICKe Mel. Rests eens “| 219 
Gea = atl OBE aes ee eee eg 235 
2562__..| Clitehvdriving.acncuccs2e nes 219 
(25682202) \Waeshensielts: acetate 219 
[Beh Bi eae BSI te labs eee a eer eee 235 
T26d4< .. | sBall bearing. oo se eee 219 
72835_.._| ‘Contact point..=-=.--2=<--. 240 
Wel 7bes. =| Wockwasher= 2-22 ose 217, 218, 231 
73180____| Switch (assem)__.....-.-.-_- 234 
73231____| Steel bearing retainer--------- 238 
we20e... | Washer:felt-_ = -— -J.sca-- 238 
FOeoOr. 92 LOOPE Wrst cece wu sen asea oe 246 
73236____| Pield frame: (with oiler) ~~~ —__ 238 
73287____| End shield: (with oiler).._____| 288 
73242____] Insulation: for one field eoil___| 2388 
73243____| Locking wedge.__......------ 238 
73244____| Serew: 10-82 x 74”... .------- 238 
73276____| Screw: 6-40 shoulder. _______- 221 
73357____| Terminal end (assem)_-_______] 232 
LOY RENE o) os) ah ees ee 226 
73497. >=.| Rlug:ived shell_-.-.._---2-..- 234 
73588 ___.| Contact spring.._..-..---.--- 222, 232 
73592__..| Spring plate-._....---------- 232 
73593. ...| Contact spring...____..._-._- 223, 232 
feodos. =| Clamping rods 2< 2 aa pee S 238 
73641____] Message line guide__________- 237 
73670____| Terminal block (assem)_______ 229, 282 
SAQOIE® 3. Keyboard'shaft... = Ses 236 
74003__..| Selector mounting plate: (with 225 

posts). 
74005 2-5 |"Shaltizeu.o2o estes eeeouecues 222 
TA00G 2. SAIS BURNING tort eee et 226 
ADDS 2s MROLOMs 2 tee Se 226 
(4009 2..2 | -Pawllatchs< 222 vec ohe ole 225 
AO OMe | Shollerss <n 2 Se eS 226 
74011____| Screw: 6-40 shoulder_-__-_-__- 217, 224 
74013____| Printing bail blade____-_______ 220 
74014____| Serew: 10-32. 34/_..._.....- 222, 229, 230 

231, 233 

(401 be <= | VOD gee emees rere che 8 220 
TANG 22 .2|'Posbce- cesses csceezsesseeek 217, 218 
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Part No. Name of part Vig. Nos. Part. No. Name of part | Vig. Nos. 
74017__..] Screw: 6-40 shoulder - -------- 220, 221 74130__._,| Function lever No. 9: space__- 222 
74018: ..5.|| PIStOn TOd sae eee oe | 217 74131__..| Function lever No. 2: carriage | 222 
74019....| Spring plate..22--2- S222... 222 return. | 
74020____] Screw: 6-40 eccentric__..----- 224 74132___. Spacing gear: 6 teeth____.___- 219 
74021_...|' Bell:crankJNo* LS 322722 = 228 74133 .=2|) T-lever No: 1.2... == 2-— 225 
74022____] Bell crank No. 2.__---.------ 228 74134.2-2\ DeleverN0.22..05 2222255 53 225 
74023___-| Bell crank No. 3_----.------- 228 T#la0225-|| UsOVerrING, Boose 5 = ees! 225 
74024 __..| Bell crank No. 4-...-..------ 228 7(4136=2- 3) [lever No.4... ees | 225 
74025....| Bell crank No. 5......------- 228 FAIS eae el lever NG, 0-2. saan senna o 225 
FAQ26 2521" Collie ee eee 220, 221 74138____| Function lever No. 4: bell_____ 222 
74027____| Serew: 14’-82 special___._--_- 217 74140____| Printing and function cam-____| 219 
74028___.| Dash-pot cylinder-_---------- 217 FAA Qee es Ovlinder head. = ase oe oo 217 
74090" | Piston neade motte ete oe 217 74143____| Ball bearing retainer___-______ 221 
74031__.-| Platen bracket: right_.-...-_- 224 74144____| Spacing pawl arm____-------- 220 
TANS =| WiaShoreees 2-3... canaanoss 217 74148-—-1! Bellthammer. . 22 Sse sos 5 28 220 
74033_...] Washer: leather..........---. 217 74150__--| Bell operating lever._----~-- 220 
740382. =| Nuts 10-32 hex) oe ee 226, 227 WALD Ie. =| GearvSb teeth= == 22-52-28 238 
74037 ._..| Motor-stop lever-__....------ 225 (logue ce|MOpUn R= os. o sees oe eens 219 
74039__._] Function lever No. 10: blank. _! 222 Wal boeo2 | SBeAnNGea— rs ee eae 219 
74040_.--{ Function lever No. 1: locking. 222 74154._..| Lower spacing gear......-.--.- 221 

74041.--| Type basket... 5-220 2 226, 227 74156____] Screw: 10-32 special__...___-- 220 
74042____| Selector vane No. 1_----- .-| 222 74158___-] Function bail blade__-_..---~- 220 
74043._..| Selector vane No. 2_--------- 222 74160___- Gotten aaa lock bar_...-- 221 
74044___.| Selector vane No. 3_--------- 222 74161...-| Loek bar latch....-.-.-2.2..- 217 
74045____] Selector vane No. 4_..--.---- 222 (A) G22 S25 | POON EAM be tooo os eee eee | 221 
74046__..| Selector vane No, 5.-.------- 222 74163...-| Shift push bar..........--.-- 220 
74049___.| Screw: 440 ahoubler ae ee 225 74164..-.| Spacing shaft...=.c2...-2<.=- 221 
74050___-| Margin bell cam_---.-------- 218 (4166...) Driving. disk= 2. --2-2252=--.- 219 
TAOS | Gayot eee ae 218 (£1602. bivot clamps. —-. esas see 222 
74053__.-| Slip connection mounting plate | 230 74170____| Screw: 10-32 pivot_.-_-.-.--- 222 
(assem). 74171____| Screw: 6-40 eccentric_-------- 217 
(A0bbe ssa| Roller. 22 ses 74172____| Serew: 10-32 eccentric___.____ 217 
74056____) Retaining plate 7alise-=_| Belllateh, baris.2- 22-32 S282 220 
74058...) Detent lever: -.-.u2.-.=-2.-2- Relies | MBPACKGhae Jou) oa he ee eee = 220 
74059._..| Screw; 6-40 x 19”".-....------ | 222, 224, 229 WALIiRS2 oN BrACKeU 35. cot 5 eee 218 
2381, 2382 74179____| Vertical feed shaft_...___._.-- 228 
T4061 2222) (Clutchicwu2cessesuceseeee a 219 74180____| Code bar No, 1-D___----___-- 244. 
74062-.~.| Wradk:lower.. ose Ssoee 2 226 74181____| Code bar No. 2-D_______._...] 244 
74066_-..| Shift link bracket..-.-.-.---- 220 74182____| Code bar No. 3-D__-_----.--- 244. 
74068....| Lately bar=-2.9= 2. ee 221 74183__._| Code bar No. 4—D_----.----- 244 
7A069=-=-| Resetipatsoos.s2o-t see 221 74184.___.| Code bar No, 5-D_..._.-..-- 244. 
74071...2.| Cluteh-fork=~ +. 22-5 ees 221 74185____| Pull bar: standard._-.___-___-- 244 
74072___-| Operating lever_____--------- 221 A BBs 3 | IB Roe ie Seren ee, eee oe 224 
74076___.] Serew: 14’’-82 shoulder --. ~~ - 217 74187___-| Pull bar guide.___-_.-___.-_- 227, 228 
74077.-.-| Screw: 10-82 shoulder- ~~. ~~. - 217, 220 74190____| Spacing clutch._.....-------- 221 
(107822. 2 | Meandh link. a soecene soon 221 (SLO Cicer ek eee 222 
74079___.| Line-feed bail.......--------- 217 74192___.| Upper spacing gear_-._.--.--- 221 
TAORO! oa)! SHE 2 oe oe tee 220 (Gal O4 eee etd st ne Seer See 226 
74081._--] Line-feed push bar. -..------- 217 GLO DS ROMP ars te es Be ee 226 
740822.~-| Shittlever.-2 ae 217 LECH NS [SPR a a oa Ree eer nl ee 227 
740838:.-.=| Verticall link---2-<<..-0-25- 217 MEAG TRee al HOM ets 2 a - = eae ee ee 227 
74085:...2<| Washer: felts -= = ee so tee 219 VALORES es eal race. oo cee aaa eta as 227 
74089__.-] Printing bail arm_--~-------- 220 74199____| Eecentrie bushing-_-_..------ 228 
74091 __-- Motor splate-2 22-2 toe 229, 238 (42005222 *Eraclk: upper... enna ae 226 
74095._..] Spacing collar...-..-.--.---- 220 74203____| Type bar No. 3: without pallet_} 244 
74096 _ __- ae pawlitront..25-s2ce2 220 74204_....| Type bar No. 4: without pallet_| 244 
74097 __-- ace pawl: rear....--..----- 220 74205 _.--_| ‘Type bar No. 5: without pallet_| 244 
74098___- spon Pee 2s See hss SE 220 74206_.__| Type bar No. 6: without pallet _| 244 
74099____| Ball retainer ring..-.....----- 219 74207 ____| Type bar No. 7: without pallet_| 244 
74100__.-| Washer: leather 74208 ___-| Type bar No. 8: without pallet _| 244 
74101___-] Oil plug 74209.___| Type bar No. 9: without pallet_| 244 
74107__.-| Bearing 74210___.| Type bar No. 10: without pallet | 244 
74109____] Function lever No. 5: universal.| 222, 245 74211____| ‘Type bar No. 11: without pallet | 244 
F410. - | Posts. eee Se ae 221 74212____| ‘Type bar No. 12: without pallet | 244 
All: 2-2 Shatie eee ene occa see 217 Z 4213_.__| Type bar No. 13: without pallet ) 244 
74112____] Screw: 10-82 pilot__...-..---- 220 74214____| Type bar No. 14: without pallet | 244 
74119.__-| Bail shaft bearing..---..----- 217 74215____| Type har No. 15: without pallet | 244 
TAL Qi > a \atchepellcranion saws 221 74216___.| Type bar No. 16: without pallet. | 244 
74122__..| Screw; 6-40 x 34/7....._.----- 220 74217__._-| Type bar No. 17: without pallet | 244 
74124_.__| Spacing cross bar: (assem)----| 221 74218____| Type bar No. 18: without pallet | 244 
74126___-] Support__.__.. ESOP Seno 226 74219____| Type bar No. 19: without pallet | 244 
74127_._.| Function lever No. 12: line feed_, 222 74220____| Type bar No, 20: without pallet | 244 
74128__..| Function lever No. 3: figures | 222 74221____| Type bar No. 21: without pallet | 244 
shift. 74222____| Type bar No. 22: without pallet | 244 
74129____| Function lever No. 11: letters | 222 74223 ____| Type bar No. 23° without pallet | 244 
shift 74224____| Type bar No. 24: without pallet | 244 
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Part No, | Name of part Fig. Nos. 
| 
74225_.__| Type bar No, 25: without pallet ; 244 
74226 ____) ‘Type bar No, 26: without pallet | 244 
74227 ____| Type bar No. 27: without pallet | 244 
74228____| Type bar No, 28: without pallet | 244 
74230_...| Clutch: driving.__.___.______ 221 
74239___.| Clutch bushing...___._______ 219 
LA FA0 Sees) Roller omer.) ue! ee 227 
74241_.__| Clutch: driven._.....________ 221 
74243 ____| Basket guide roller (assem)___| 227 
74244____! Printing bail: (with 87509 | 220 
spring-post). 
74246__..| Motor stop pawl: inner_______ 225 
74247__._| Shift stop post-..._.._.._____ 224 
74248____) Roller stad Se ae ee 224. 
74249____| Screw: 14’'-32 pilot__________ 217 
74251__._; Dash-pot lever__...._________| 217 
74252. _ a Screw: 34”-32 pilot. _______ 217, 218 
(S208. =| (td Sem sree ee es 227 
74254. _..| Rear cross bar.._......._-.__ 220 
74255_.__| Function lever comb______ = _ 222 
dS2095 2.21 Stent eae s caren hon pes 223 
74264. ___| Platen shaft: (with 104995 pin) _| 223 
(e209 —-...|\ Washer gon teins 6 eee 221 
74271__._| Clamping washer.__.________- 221 
(ae 2224 Spies ne a wiee Same Bee Rae 221 
74275... Shaft Shree Sh a cee ee Te Be 221 
(4276.2. \Ballbearings -5.~ i eG 221 
74278____| Escapement lever. ________ 221 
a2(0~ .- =|) Swipsleather: 2.5621. 226 
7428\____| Type-bar backstop (assem)____) 226 
74283 ....| Spring washer. --_____.._____ 217, 218, 228 
(4286 ....2) Bail snide: cB ene 228 
itso & 2x55 WB RCKISLOD see eee. gure, 8 Sel 225 
74291___.| Spring bracket__........_.__. 225 
74292___.| Screw: 10-32 shoulder. _______ 227 
74294____| Adapter plate..........._.___ 226 
74296 __..| Screw: 6-40 pilot_..--__..____ 226 
(A200. so) Latchsplaten =.) oat fe 221 
74300_...| Spring drum (assem)_._-___ 221 
743803. _..| Type-bar pallet: 2”... _ 244 
74304 _...| Type-bar pallet: K(__________ 244. 
74305_.--| Type-bar pallet: B?..-__ | 244 
74807 ...-| Type-bar pallet: Y 6.________ 244 
74308 ...-| Type-bar pallet: M.. _.______ 244 
74309___.| ‘Type-bar pallet: U 7________- 244 
74310__._| Type-bar pallet: L)_---______ 244 
74311_...| Type-bar pallet: H £..______. 244 
74312__..| Type-bar pallet: 0 9_---- =| 244 
74313-_--| Type-bar pallet: T 8... _____ 244 
74314____| Type-bar pallet: N ,--..______ 244. 
74315____]| Type-bar pallet: EB 3___.______ 244 
74316___.| Type-bar pallet: T 5__-.______ 244 
74317 .__-| Type-bar pallet: A -___._.____ 244 
74318__.-| Type-bar pallet: J’_.._-______ 244 
74319____| Type-bar pallet: R 4_________ 244 
74320___.| Type-bar pallet: D $_________ 244 
74321___.| Type-bar pallet: C :._________| 244 
74322___.| Type-bar pallet: PF! 244 
74323__--| Type-bar pallet: W2_._______ 244 
74324____| Type-bar pallet: G &___._ | 244 
74325_._.| Type-bar pallet: V ;....._____ 244 
74326 ___.| Type-bar pallet: Q 1__..______ 244 
74327__..| Type-bar pallet: X /_________ 244 
74328_...| Type-bar pallet: S’__________ 244 
74329_..-| Reverse shaft_......._...___- 228 
TADOO sees Snring a2 ste cree 226 
74331____| Lockout spring...___________ 226 
74332__-.| Roller: flanged...........____ 227 
ieee... 0] WASHED nee ane ot 226 
14800. salon levers 226 
{40e0-...| Rollersuppers 22 -. 2 227 
74338__-.| Release crank..........___._. 224 
74339____] Platen cross bar..........____ 224 
74342____) Eccentric stud__.-___________ 227 
(ASSO See ESC ee eee eas, 2 Ta 227 
74344____| Reverse arm: right____._.____ 228 


Part No. Name of part | Fig. Nos. 
| 
74345__..| Reverse arm: left_....._____- | 228 
(4368-<_| Bracket... 3 = eee | 226 
74359. =. .|. Drawastraps..-.--.) sees 221 
74361____| Serew: 6-40 shoulder_________ 224 
Wo Od oe PAN oe Bee ce a = 226, 227 
(4366e- =| Spacmerack*— 222-2 6 ee 227 
74367 ____| Screw: 10-32 x 76"__-_________ 227 
74368____] Operating bail roller: (assem) __| 227 
74371_._.| Ribbon carrier__.....________ 226 
Aa ee | OGY nes ae ee re ed 227 
74373__._| Type-bar segment.___________ 226 
74374____| Pull-bar bail plunger_________ 227 
(407 65-7<)| (Brachebae ess. 2 eee ook od 227 
74378____| Margin bell pawl_____________ 226 
(3/9235 SBrackebee ae yee 226 
74380____] Shaft: (with detent and gears)_| 227 
(4081 =) |Phoedpawilzce se ao) eo 227 
(4g80e =: |) Bearing aright oom 2 2c eet 8 227 
W434. _-| Spool’ gear =o 228 
(45805064 Vpur gears 2 eek 228 
f(4390C> || Raverse baile. 35. ee, ae es | 227 
74392... | Spool bracket:_.-......-..__. 228 
74394<<2'| (Spool shaft... 32. coon ee 228 
743052>- Ul Relay guards. - 2 once 231 
74397____| Draw strap post.____________ 226 
74398____| Ratchet shaft_....__..______- 227 
74399____| Screw: (6-40 pilot)... _- 225 
74401____| Ribbon oscillator.._.-..._2___ 226 
74407____| Sending-receiving reset lever__| 223, 245 
AA OR) Co hROnteeterce el ee ee. eee 223 
74409___.| Contact: lever........____.__- 222 
64410____| Frame: left (with bearing eap, | 217 
screws, and lockwashers). 
PAA 9e =. | Bushing sae eee ok Se a! 221 
(44182212 || Baclestopset saan 220 
74414____ Type-bar [ahh [-Saee eae Sn ces 226 
74415____| Guide bracket__......._2___- 222 
74416____ ee ee intermediate | 223, 245 
lever. 
74417____| Send-receiving T-lever________ 223 
(ASQ0© 2e | MBTAGK Obs wien hee eee 229, 246 
(AAZIE a RBTACK Ohta set oa atts oe ee 231 
74422____| Relay mounting bracket _______ 229,231 
(ASD O25 | RECEDIBClG aa sae ce 229 
PS ak el Riots eens Ae ees 232 
74432____| Mounting strip.........____- 230 
Wad gpceet| COVeL A ane. ae ee eater Cee 230 
74435____| Platen bracket: left_..-.______ | 224 
(a4 O a= 22) SUC NALS ota teseee seen ee 224. 
74438. ___| Platen: rubber___.._..____._. 223 
74446____| Line-feed ratchet__.._._______ 223 
74447 ____| Detent ratchet_._____________| 223 
(ASSO OS ee BUSI prt eee ete ee ee 224 
(4440 eee BUSNIN fee ee oo Go 224. 
74451____ Release lever shaft__.___.____- 224 
7(4452- _.. :|\"Release'shaft__ = 222-2. 224 
(445425) Release camo.) ee | 224 
(ate — 2 | ePaper chutes. sec. 5. 224 
(4A fees Guide lever..2 ena ee 224 
Peto meee |Conathe wes ee 224 
74463 ____| Adjusting lever._____________ 224 
74465____| Line-feed lever_...__-_-________ 224 
74467____| Line-feed pawl._____________- 224 
74469__ __| Paper finger: right__...______- 224 
74470____| Paper finger: left_._....______ 224 
74473____| Straightener rod stop____.___- | 224 
74476____| Straightener rod____________-_ 224 
74478____| Single-double line-feed lever___| 224 
fe 10 ce SW SUSHINg ho". cee en Pe 224 
74480____| Retaining spring___._._______ 224 
74481____| Detent roller....__...._____- 224 
74490____| Roller: rubber; front__....____, 224 
74491____| Roller: rubber; rear____.______| 224 
(4403)... J <| Spacer! BhOrh= ~ cc 224 
W4404-~ 2) Spacer: long... 22... chee 224 
74499____| Bearing cap: left__._._..____- 227 


253 


Part No. Name of part Fig. Nos. 
74500....| Benring lett_<5 25 ee 227 
74501___-| Bearing cap: left._.---------- 227 
74502..__| Clutch: driven_......--.----- 219 
74503_-.-| Function bail: (with 87509 | 220 

spring post). 
"4606-.<| ‘Pinion cos oe eae ee 238 
74508_..-| Spring drumes--S.ssscssenes 221 
74511....| Frietion spring 22-2 ...2 2.4 227 
74512___.| Basket support roller (assem) __| 226 
74513...| ulerymirods--5 255... a 226 
74514____| Screw: 4-40 x 14/_----------- 230 
74517._-.| Screw: 6-40'x 34"...---.=---- 223 
74519____| Paper-finger shaft... .--...--- 224 
74520____| Serew: 6-40 eccentric___------ 223 
(abo Le 5) (Bevel: Peat see tas cee enicee 228 
74523_.__| ‘Spacer bar--ss---4+-s25-<<2-} 230 
74525____| Serew: 14/-382 thumb ____----- 235 
Tap 26 =| (COllpree sone eet n ees asee esas 238 
74528____| Spacer bar loop--..---------- 235 
TAD. ol bTACK Uses wee eno eee 235 
7458.2 2) Bwiten Covers. 225. ws aaak 229 
74532____| Keyboard base: black gloss__-.| 235 
74534__..| Bearing bracket._....-...---- 221 
74536__.-| Screw: 6-40. x 54"-...._------ 223, 224, 228 
74538...) Brackete 2 2o=-+ eco cnesscans 23 
(aD SG 2 | Plate ee eee eee 223 
74545_...| Release levers. 2ss.s2.5-=-. 225 
74048 - | Sprmi te! aco naee noes eaten co 221 
74551_._..| Cover: bakelite-o22- 22-55 229 
74552____| Vane frame: (with post) —- ~~~ 222 
14554-..\ Spring post_<ss2—5- -.scnes+- 217, 224, 225 
74556___.) Motor-stop pawl: outer. _ ~~ 225 
74557_._-.| Lamp: clear; 115 volts__....-- 231 
T4558. =| SOCKeta ana cct ect eawce enon 231 
74550223) Bbaliteesotoeee nes to senoee| 224 
74561___.| Line-feed check post........--| 224 
74562____| Screw: 6-40 special... —...---- 224 
74563___-_| Line-feed check lever -_------- 224 
74564: _...|\ Detentilever-...<---5s2s2--- 224 
74566____| Screw: 10-32 shoulder ~~ _-.--- 224. 
74567____| Screw: 14-20 x 9’’----------- 229, 238 
74568..._| ‘Terminal block. -...-----..=- | 229 
74569..._.| ‘Terminal block. .25.-u=s-c2-< | 235 
74572___.| Cable: keyboard --.-.---.----- 235 
74573____| Power cable: (in base) ~~. .---- 229 
74574____| Line cable: (in base)---.------| 229 
74575__--_| Cable: line relay_.----------- 231 
74581____| Selector bar No. 1: rear__----- 235 
74582___.| Selector bar No. 2_-----..---- 235 
74583__..| Selector bar No. 3------------ 235 
74584____| Selector bar No, 4..--..------ 235 
74585..--| Selector bar No. 5: front. ~_- 235 
74588__._] Terminal block (assem) - ------ 229 
74589____| Terminal block (assem)_____~_ 235 
7A590) 22) Ablnte Lc en ee ee ee eee 
74594.._.| Retaining ring... 2... 2232: 235 
74595_......| (Gear: 24-teeth: t=. 2652 236 
74596._.-| Driving gear: 21 teeth____---- 219 
745090. -= | Wuedentrid!. 5.25.2". ae 225 
74601.2..2\ Universal bars 5 us ose 235 
74604____| Repeat space rod_..-..---.--- | 235 
7460...) Bracket. 552.5 =--cece conn 235 
74609___.| Spacer bar shaft.-...-------- } 235 
74610_._.| Key lever shaft..-...-------- 235 
74613.) CROW AO a4 ook eee 224 
74614____| Resistor: 2,600 ohms-_-------- 231 233 
74620__..) Control switch._.-..-.------- 229 
74621._.-| Cover locating stud (assem) ---| 229 
74625____| Cable: selector magnet_-___---~- 220 
74626....| Shim= 2.225222 25 2. sees Sees 222 
74627____| Connection strip (assem) -_- ~~. - 230 
74G628:.....|\ Muse Dlocknee sas oes. os 229 
74637¢.....|| Pune springs. 5 sscseuess 237 
74643.-_.| Type bar No. 3: 
With: pallet, 2"... see ee! 244 
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Part No. 


74644 ____ 
74645 . --- 
74647 - .-- 
74648 _ __- 
74649 ____ 
74650 __ _- 
74651 ___- 
74652 __ __ 
74653 - - - - 
74654 __ -- 
74655 _ _ -- 
74656 __ _- 
74657 __ _- 
74658 __ __ 
74659 __ __ 
74660. __- 
74661 ___- 
74662 ___- 
74663 __ .- 
74664 ____ 
74665 _ - —- 
74666 _ __- 
74667 -__- 
74668 _ - - - 
74670. __- 
74682 ____ 
74684__ _- 
74685 - _ _- 
74686 ___- 
74687 __-- 
74688 __ -- 


74689 _ __- 
74690 _ _ _- 


74692 ____ 
74693 - __- 
74694__ _- 
74695 _ _-- 
74700. __- 
74703 . - -- 
74704. __. 
74705 _—- 

74706 ___- 
7A707_.-- 
74708 - _-- 
74709 ___- 
74710___- 
74712. _.- 
7A720..__- 
WAI 2ZL os. 
74722... 


Name of part Fig. Noe. 

Type bar No. 4: 

with pallet, IK (__..-------- 244 
Type bar No. 5: 

with pallet, B ?.--.-..---.- 244. 
Type bar No. 6: 

with pallet, Y 6-...----.--- 244 
Type bar No. 8: 

with pallet, M ..-.--------- 244. 
Type bar No. 9: 

with pallet, U7_=-.....-.... 244 
Type bar No. 10: 

with: pallet; Ti.)o.--2-.5-<-. 244 
Type bar No. 11: 

with pallet, H £..-...-.---- | 244 
Type bar No. 12: 

with pallet, O/9-.--.-2~-=-- | 244 
Type bar No. 18: 

with pallet, I 8....-------- | 244 
Type bar No. I: | 

Wath Dallety ON geen eata 244 
Type bar No. 15: 

with pallet, E 3.....------- 244 
Type bar No. 16: 

with: pallet; 2.5. -.2-..2..-- | 244 
Type bar No. 17: 

with pallet, A —_..--------- 244 
Type bar No. 18: 

with pallet; J¢<oS eee 244 
Type bar No. 19: 

with. pallet, (R422 2peeoee 244 
Type bar No, 20: 

with pallet, D $.-.--.---... 244. 
Type bar No. 21: 

With pallet, Grr. —- ase _ 244 
Type bar No. 22: 

with pallet, fl ssseses 244 
Type bar No. 23: 

with pallet, W 2.----------- | 244 
Type bar No. 24: 

with pallet, G &.------.--- | 244 
Type bar No. 25: 

Wik pallet V jaaercieeny ca 244 
Type bar No. 26: 

with pallet, Q 1.--.--.-.--- 244 
Type bar No. 27: 

with pallet, X /------------ 244 
Type bar No. 28: | 

with) pallet,:6)—--s--s2<-<>= 244 
(SA: saan eee ern eres 232 
Screw: 10-32 x 114”___------- | 232 
Contact spring: 2-..-----==-=- 230 
Contact springs-- 2-4 --2+---—- | 230 
Shift vane No. 6..-.=--...--- 220, 222 
Screw: 6-40 x §4’_»_-_-__---- | 227 
Upshift-on-space cut-out lever: | 293 

short. 
Guide:post. ....~-s-45-<=-ss02 228 
Transmitter (assem): (with | 236 

7381 contact mounting). 
Spring pOst--2..-/-oeoca-co—2e 217, 220 
[fs a eat spe 224 
Pricthon/atms-o--—se—ss5e5 225 223 
Friction sleeve.__.---..------ 233 
Sprite. aan tae nec ae 226 
He) 0) abit: eae ne mal See ie Se eae 225 
SDE Ree ee ae amt 217 
SpPliitensseve eee ene cae 222, 
DAMN Pete wt eet aa ee oe 224 
SSRI eee See cs ree 217 
SDN. 2 aoe sees eaeece 224. 
Split: sone-needeseeee ae 224. 
PPUU severe sseee we semacueme 224 
tio) Lt) Sacer 217 
Screw: 4-20 thumb_--_------ 229, 242 
Spriligessnce-ssea ses Soa | 227 
MORALES ad dM eemdacore | 225, 228 


ae 


Part No. Name of part 
74724____| Screw: 10-82 thumn___-___-_- 
74725___-| Screw: 6~40 shoulder-_____~_- 
(4726-..=./| extension. eun scenes eee 
Rio PORN ee eee eee 
74730__..| Screw: 6-40 shoulder _._-__~_- 
7W4(Sl5-2.| Nui? 6-40 hex. se22o2 52 see 
y Ch Ey a sh Ts A oo Dik es se eee 
74733-..2| Shoulderiatud=-2.-=- sso 2 
74736___.\ Stop lever bracket__.-...-.--- 
74737 __--| Spacing stop lever__-_-------- 
74739___.| Screw: 6-40 special_..._____-- 
(aad. 28 GUT sete ae 
TATA | Stop piste eo. oe 
VATOVA 5.) “Drip-off pawl: =. = a5 oe 
favbee3.| Detont:sprint..2¢ ==. -2- Se 
(ATO aos) SWICK Elise at aan cease eee 
$4706) 2.2 | WICKTOL teil a eee Shee 
(4159 2 Strip wielte — = eae ee 
(ATCO eee Sprint ae ta tee ee ee 
74762____| Key lever: lower..==.......-- 
TEGO 52-00) OSU SCOT ee one eo eee 
74783__._, Sixth-vane detent lever (assem): 
with roller. 
(4788 =. 2\Cabletemotors._<2-.<---..-~< 
74789_.__| Cable: for motor-stop contacts. 
74798.___| Screw: 640 x 144"_.--------- 
74799____| Retaining olate- ee Se ee 
74800____| Washer: tel A oe waren ta ty. 
74801____| Friction disk sleeve___.._._--- 
(4802. = 22 ((Sprneia-.issoc eaten ece 
(ASQH= el GPO te tee oe mire ae cen 
74805____| Screw: 10-82 x 34”____-.__--- 
74806____| Guide post mounting strip. — - - 
T4807e_. -| Nut? 10-82thexi ces oS ee 
74808 ...| Bushings... os 35 ee ck 
74821____| Resistor: 2,810 ohms_ - ~~ -_--- 
HARSBo= 8) Bearing’ Cpe 22 ae 8 nos ma 
74841____| Terminal strap: (with 8,451 
terminals), 
74876____| Paper roll spindle: 8” to 814”; 
(includes 74877 spring). 
VAST Cs =| GIN oe os oe aac ere ea ee 
74878____| Spindle drag spring----------- 
(4379. =>. | Spring postsncoss-sosce5cusct 
FASR2... 2a] "SPN Pi aoe eno ee 
74885____| Send-receive lever-_..-------- 
CASO = 2 Blocle ee we te ie ae 
74890___., Motor-stop contact (assem) ~~ 
CARON 2 oO SN ice eee See ie rene ees mane 
ffs pO RS ai ov a ne ee, ees fs, 
(OROS. = AICS. wen woe ee en ee 
74899... __|, Ball bearing--.-=.-.--=-=-- 
74900__- | Weaisher. o.5-c-seeee asses 
74901____]} I Mie BOihOxe — 2 ee ees 
74904____| J BGs. eee ene oe 
74909 ___ ‘| Frame: right (with bearing cap, 
screws, and lockwashers). 
TAOTG—_-| Gear hubs o.ca-asaSeeucee = 
AOR p22 | THOtGINGD os oes. nn oe a ee 
74928___.) Spring post----_------.------ 
74932____) Function lever No. 7: blank-- - 
74933___.| Pull-bar stripper. ------------ 
74946° ___| Insulators... 225-222-5522 
74949____| Contact lever: lower___------- 
74952____| Screw: 440 x §4”__-_._-_----- 
7aQhb eee | PRetamer. ee a 
(ADO L 2 a RSpritipee ssc enone 
VS9G2 JRO Mi ten eee er ee ee 
74964.___| Contact spring__...-.---..--- 
(AOC 222A USDECOM soe sense oem ecco 
(A980...-.| Busbnoe sete oS 
40 2 ese | J SUC eee ees catia te ae 
74986____| Screw: 640 x 8g""____.----- 
FAS feted hats) a) 00! np ey ea i 
74088 — S28 RDN ae a ae a ee ee 


219, 220, 226, 
927, 235 

228 

225 


Part No. 


74991 ___. 
74992 _ _- 
74994 ___- 
74995... 
75052 ___. 
75229 ___ - 
75231 ___- 
75400. __- 
75436 ___- 
75437 ___- 
75606 _ ___ 
75607 -__- 
75750 - __- 
76084 ___ - 
76085 ____ 
76086 ___- 
76087 - _-- 
76099 _ _ _- 
76246 ___- 
76295 ___- 
76296 _ __- 
76333 __- 
76461___- 
76555 __ __ 
76699... 
CHAS) bs ee 
77958. -_. 


78011___- 
78025 -__. 
78028 ___- 
78103 ___- 
78205 - __- 
78206 -__- 


78239 ____ 
78240____ 
78241 ___- 
78287 . -_- 
78301 ___. 
78398 _ - - - 
78399 _ ___ 


78400___- 


78403 __ - 
78437 - __- 
78438 - -_- 
78439 ___- 
78443 __-- 
78451 ___. 
78496 ___ 
78497 ____ 
78596 _ _ _- 
78597... - 
78824 ___- 
78826 _ __- 
78858 _ — _- 


78905 - - - -| 


78946 ___. 
78947 -_.- 
78948 ____ 
78949 _ 
78950 - -_- 
78951 
78952._.-| 
78954 ____ 
78955 __ __ 
78956 ____ 

URS iy pee 
78958 - ___ 
78959 ___ 

78960____ 


78963 ___- 


| Spring cushion key top: 


Name of part 


Fig. Nos, 


Insulator... . ==. Se 
Bushing: bakelite__....-_...- 
Mounting plate_-____--__---_ 
Retainer... .. 2) see aes 
Keyboard track......--..---- 
SDHNG: 2S 50s. toe eee ee 
Bushing: bakelite___.-_-__.-- 
Derews GH40 se eee 


Washer: bakelite.___________- 
NWasher felt: 2220 Se oe ee 
Mriction:disk- 22¢-2. ae = 
Friction:spring...--.----..==. 
Nut: %@’’-32 special. __..___-- 
Wianherete a 8 ae 


SPN Get ese ee cc eae e 
Bushing: bakelite.__---___--- 
AWE OR cael ag Sale ee SEES 
WAeN Ores a 
Screw: 10-32 special___-_-_--- 
Brush holder cap_--_----~---- 
Motor, series: !/25 hp, 115-v, 
60-cycle a-c, (GH model 
32989 or 5BAG5AAQ9). 
Capacitor lumi ==> 5-2. 
Screw: 4-40 x 3____--____-- 
Screw: 6-40 x 266" Eee 
Screw: 8 
Resistor: 300 ‘chins Bk Silage 
Resistor unit (assem): 150- 
300-600 ohms. 
Armature ce er ee Serer See 


PF ield coil eee ee 
Spacinpgicollar29=. 225 2a 
Screw: 10-32 shoulder - —_~_ ~~~ 
Bushing: bakelite_.__...----- 
Outer disk brush spring: (with 
brush). 
Inner disk brush spring: (with 
brush). 

Contact brush.......-.------ 
IMBUtOR os sees 
Bushing: bakelite_-.---.----- 
Governor shell 
Outer contact disk_____---- ~~~ 
Governor cover_-....-------- 
Outer disk contact spring--— ~~~ 
Inner disk contact spring--___- 
Washers. <9. sen eaoe ee 
Screw: 10-32 shoulder- -____~- 
BPN G22 ee ee 
Mounting block_..____-.-_--- 
Washer 22... ikea rs eee 


Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 


EDEng cushion key top: 

Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: L 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 
Spring cushion key top: 


229, 246 
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Part No, | Name of part Fig. Nos. 
78964. ___| Spring cushion key top: T 5___| 244 
78965... Spring cushion key top: U 7___| 244 
78966____, Spring cushion key top: V ,----| 244 
78967...-| Spring cushion key top: W 2 ._| 244 
78968 - Spring cushion key top: X /_-_| 244 
78969 Spring cushion key top: Y 6___| 244 
78970 Spring cushion key top: Z’’___| 244 
78971 - Spring cushion key top: blank_| 244 
78972____| Spring cushion key top: FIGS_| 244 
78973-.-_| Spring cushion key top: LTRS | 244 
78976____| Spring cushion key top: 

|, CORI. RIB ee eee oo eee 244 
78978_.__| Spring cushion key top: 
LINE PRR D2 = 52. tee 244 
78980 ____| Spring cushion key top: 
SSB Bh eee oS 244 
MOOS 25-2 4| Melilla ae Mees eee Se ee wees 223, 232 
79523__..| Serew: 2-56 x 236’"____-----.- 231 
80225._..| Screw: 440 x 24¢,""._._._----- 223 
802945 _. 21 (Spring p0stase. se enn eben cae 224 
SOSL2- 732] 2 Washemeee- eee see oc see 238 
80334_-..} Contact terminal__-_-_.---.-- 240 
803835_.-.| Clamping plate-._-.-..------ 240 
S0ss6c..-| Instilatorek sos. tcans sce oes 240 
S088 (ooo =| BTACKD.K oie eo 240 
80338...., Governor adjusting bracket. ._) 240 
80340_.._| Brush spring plate__--._---_- 240 
80341__._| Governor brush and speed ad- | 238, 240 
justing bracket (assem). 
80342_.__| Screw: 6-40 x 23gj"._. 228, 229, 238 
80352_... Center contact governor | 238, 240 
(ngsem), 
SOS 74... Setotirears eo secon owe 238 
80392____| Spacer key lever spring ~~ ---- 235 
80444____| Screw: 6-40 x 4”7__.--------- | 234, 240 
80466... | Platen crank (assem). ___——_- 228, 242 
80471_—..| Cluteh spring-.2.-..-..-=.e8 236 
90478. 52) Springspost= = - see 224 
80508. -__| Screw: 4-40 x 98g’". 233 
80509... Spring posts2 2. ss 218 
80510____| Margin bell hammer.._-_.----| 218 
80511_-.-] Margin bell shaft._........-._ 218 
S0bLH— 5.) Cotten pine s- tt = Se ares 217 
80706-_-..| Screw: 6-40 x 3¢@’’__.-.__.---- 238 
80724__._| Paper rod lever_....-------.- 224 
80757...) Screws0-32-x0-%9"-. = ee 217, 218 
S848...) MPUMES ue ane. eee 220 
SUS (ba.-| Coverarmises. sea oes 237 
80026. 2s] Springs. estas eee 220 
80045_....| ‘Sprinfias vs. oes eee ease 224 
80985._..| Screw: 4-40 x 34/4 oe 237 
80986... .._| Juockwasher..---..---<-- 2255. 237 
81006....-| Stop post. 2-22-32 eee 218 
81123._._| Set of parts: for converting | 222 
: Teletypewriter TG-7-B to 
Teletypewriter TG-37-B. 
81596___-_| Screw: 10-32 x 134””_________- 232 
S1684_...=||Strip a6. ease eeeecceees 237 
Sl47.. | Insulator blodk} a. .  eacees 220 
81825___-| Capacitor: 0.01 mf.--...-.-.- 233 
81836_..-| Washer: bakelite......__.__-- 232 
81841__._| Capacitor: 114 mf__.-__._-__- 232 
81889__._| Spring bracket: end_-.._---_. 226 
81893... Spring bracket: center —__--~-_- 227 
SI800-...| Spring postecse-— == --| 221 
$1986-.=.| NWeedilbverzse- sees s a5 s2 Ss 227 
81956 >.....|| Blocking. bail= 222 eo 222 
S207b8= 22 | ASprin pose een ee 220 
82147____| Type-bar pallet: A f -..-.-_- 244 
82148____| Type-bar pallet: D 7__.---_- | 244 
82149____] Type-bar pallet. F — .____._- 244 
82150____| Type-bar pallet: G \ __ -____} 244 
82151__._] Type-bar pallet: H | ~--._-__| 244 
82152.__.| Type-bar pallet: J --.-._- 244 
82153____| Type-bar pallet: K —_______- 244 
82154___.| Type-bar pallet: L \.._--.2- 244 


256 


\ 
Part No, 


Name of part 


82271__._ 


82420__-- 
82421 ___- 
82423 ___. 
82440 ____ 
82702 ___- 
82751_--- 
82926 - _ - - 
82964 _-_-- 
82965 - - -- 
82999 ___. 
82300- -- - 
82399 ___. 
82400 _-__ 
$2401 ____ 
82402 ___- 
82403 __-- 
82404__-- 
82406__-- 
82407 -_-- 
82408 _-_- 
82409 _ _ __ 
82410____ 
82411___- 
82412____ 
82413__-- 
82414____ 
82415.__- 
82442____ 
82463 - _-- 
82474 ____ 


82493 _ _ __ 
82607 _--- 


82738 - - - - 
82740____ 
82750 __-_| 
82787 __-- 
82788 ---- 
82865 - - - - 
82917 ._--} 


82918____ 
82919____ 
82920-__- 
82021 ___- 
820922. __. 
82923 ____ 
82924 __ __ 
82925 __ _- 
82927 _-.- 
82930 - ___ 
82063 - ___ 
82066 ___- 
82086 _ -_- 
83355 _ -__ 
83412___- 
83413 ___- 
83571 ___- 
88718___- 


88884___ - 
83885 - - _- 
83920 - - 
88976 ___ 
83977 _ ~__ 
84025 ____ 
84047 ____ 
84060_~_ 
84061 -__- 


84069 ____ 
84351 ____ 
84575. __ 


Function lever No. 13-D: 
motor stop on upper case FH. 

Type-bar pallet: B @-----_-.- 
Type-bar pallet: V @--------- | 
‘Type-bar pallet: CO 
Screw: 6-40 x yg!’ 
Screw: 6-10 x %"" flathead - - -| 
Type-bar pallet: Z + -______- 
Contact lever: upper--------- 
Screw: 4-40 shoulder--—___ ~~ 
(=) 6h laf te eee ee ye 
(b] ula (ise ee eee ee wh 5 Oe 
Motor-stop locking (assem) ____ 
Pad: right lower.....-.--..-- 
Padslettiside-.aonc- ees 
Radsirear lower. <2. 2200- .=-. = 
Pad? rear upper--.._..----=-.- 
PACiron Gh ee eer. 
DPD Eto 2 sass eo eee 
[S)o) ube} ee ee ee 
Spring Ae cea ie 2 
Spring Le ae oe 
Fo DEL fee ses at ee ee 
Spuitescce cesses eee es 
BT ACKGUs pace ce oe tee ee 
BIROKetn che ot eee 
Goverstop arm. 222. _- | 
Cover detent knob___--..___-- 
Cover detent spring_~.____-~- 
POPUL heen ae. Sch hh eRe 
SPUN ee es sts Be en eee, 
Germinal eee ees eee ee 


WiHaNGr a2 So o7 occ ee 
Spring cushion key top: 

H STOP 
BBATING Caps. 2 ee 
Contact. (assem) -......-._..- 


Send-receive-break mechanism 
(assem). 

Bratketiseuac toot ee 

Beann pias 22s ee te 


BRUSHING oe a eee ae 
Brenicleyaree se sao ees 
Adjusting plate_......._.---- 
Siopileven= 2. 22s3 see ea sek 
1G bere eee Seen 6 ee ae 
Contact lever: upper-- ~~~ -- ~~ 
Coritact spring °s-so2 eee 
Contact spring-...-..-..---._ 
Sixth-vane extension...______- 
betters psuh bare -= = aes 


Screw: 34/32 pilot._......--- 
Washer: bakelite._......-___- 
Locating stud =2-2 2220 eo 
BUT eR as coca 
Sixth vane: with extension 
(assem), 
Screw: 10-82 x 34/_..---.. ~~ 
Nut: 6-02 ex. 2 Se 
Top separator plate_________- 
platenicranles ewe 
SDMO RGD ss eemese see oes 2 
Type-bar pallet: — _._.._____- 
LOD eae re tenes 3 
Function lever No. 7: blank _ 
Function lever No. 7: blank 
(with spring). 
Type-bar pallet: N @___---_.- | 


Type-bar backstop_..-.----.- 
MpMN eos hee ee ee oe 


224 

229, 233, 234, 
246 

225 


Part No. | Name of part 

ae Bearing block:22e22_ 522-2. < | 221 
84579__ =| Washer... Sucerete too. Se 234 
847384_....| Type bar No. 2: with pallet —_| 244 
84735.-..| Type bar No. 3: 

with pallet, Z + _...._.___- 244 
84736___-| Type bar No. 4: 

with pallet, K <—_.._-_...-- 244 
84737__--]| Type bar No. 5: 

with pallet, B @.-.----.--- 244. 
84738__.-| Type bar No. 10: 

Withspallet, US a.csceusss 244. 
84740__._| Type bar No. 11: 

with pallet; H | ...... ..- 244 
84742___.| Type bar No. 14: 

with pallet, N @---.------- 244 
84723___-| Type bar No. 17: 

with pallet,.A. f 2..<:.-.4-2 244 
84745____| Type bar No. 18: 

with pallet, J 7 =-.-----=- 244 
84746._--| Type bar No. 20: 

with: pallet;:D\ 7'\....--=-.- | 244 
84747._..| Type bar No. 21: 

with pallet, C O----------- 244 
84749____| Type bar No. 22: 

| ‘with-pallet,,. — ......--+- | 244. 

84750._--, Type bar No. 24: 

with pallet, G \ocec-sssese] 244 
84752___.! Type bar No. 25: 

with:pallet,, V Os 2:.-506-.- 244. 
Bd 804 ATM Eee tere ee SSI oe eee 227 
$4895___-| Detentispring. -....=.---.-<-- 227 
84896___-| Screw: LO-32 shoulder - ~~~ -_- | 227 
84927____| Function lever No. 2: carriage 222 

return. 
84928____| Function lever No. 12: line feed | 222 
$5595. .....| Nut: $¢4’"l6:hex.-.2.2-2sss<6 229, 241 
BOOS] NOI CUP sa ce eae pene ae cs 217, 220 
86850___.| Screw: 10-82 x 114"___....-_- 232 
86868.__-] Bushing: bakelite........---- 240 
SOSGU == 2") LPOStie oe mere ones a 240 
868/822 03 |/Ppring ee ee ae ees 222 
87889___.| Terminal block and cable | 220 

(assem). 
STADE 22 MS prin pee se eee ee ee 222 
Br402' =. 2 Spring) ae oe eee 222 
87403__-., Set of mechanical motor-stop | 245 

parts. 
876092... 2| Spring post..-..--=. 2 ona ee= 220 
87851__..| Bushing: pakelite..-...------ 232 
879365 25.|Bracket.-==s48 225 soo.ccpes oe 237 
87937_..-| Bracket: with rod__--------.- 237 
87993 ..._) Screw: 6-40 x 5%"_-.-_------- 222 
BSRDH Sens | Studies. see eee coe ee 217 
88857....| Spring washer. _..-_-.-.---.- 217 
S88772.2-| Lacing tec s- ose hene ese 237 
88959____| Guide bracket: stamped ‘X”’__| 245 
88962....) Adapter plate._.._..-...--.-- 245 
§8968_--_| Spring bracket_.._==....-s--- 245 
88966____| Blocking lever_-___-.--------- 245 
88967__..| Clamp plate...........------ 245 
RSUBR See Sid es onc en ce soe ae 245, 
SSUOO Been SPI Pak een eae anes 245 
89076" _...| Brackete ses See ee 223 
89077. \ Sie eee sed 217, 223 
89413____| Spring cushion key top: — ----.| 244 
89414____| Spring cushion key top: A J .-| 244 
89415____! Spring cushion key top: D 7 _) 244 
89416____| Spring cushion key top: I! —._ 244 
89417..__] Spring cushion key top: G \..| 244 
89419___.| Spring cushion key top: J /%--| 244 
89420_.__| Spring cushion key top: IX <-_.) 244: 
89421__._| Spring cushion key top: L. J -_| 244 
89422____] Spring cushion key top: Z --.-| 244 
89423___.| Spring cushion key top: C Q_-} 244 
89424____| Spring cushion key top: V @_-| 244 
89425__._| Spring cushion key top: B @--| 244 


Part No. 


89426 -___ 


89442____| 
89468 - - - - 


89548 _ - __ 
89881 __-- 
89896 - - -- 


89897 __.- 
85017. — 
89925___- 
90260. ._- 
90273. _._ 
90438..__- 
90511___- 
90752... 
90791 ___-| 
91099____| 
91120___- 
Glee 
91222____ 
91223____ 
91239____ 
91240____ 
91514___. 
91515___- 
91600___- 
91617___- 
91658 ___- 
91659. _- 
91683. __- 
91739___- 
91751___- 
91752___- 


91766-_-_-| 
OL/6Tos== 
ISS 755 
92170_..- 
92216___- 
92222... - 


92227 __.- 
92264. __- 


92747 ___- 
92748 ____ 
92749... 
92750-_-_-- 
92814___- 
93075 _ -_- 
93181___. 
98737...- 
93754... 
93755 - - -- 
93756 - -_. 
93757 --_- 
93758 - - -- 
93839 _ - _ - 
93882. ._- 
93883 - - .- 
93884. -_- 


94009. __- 


94015_-.- 
94095 __. . 
94693... - 
94604. _. 
95985... 
95936. -- 
95987 .--. 
95938 - - - - 
96258-BK 
96559 - _ - - 


Name of part 


Spring cushion key top: N @ --| 244 


Set of parts for reset lever | 223 
down stop. { 


AN ate es oe oe Se 234 
Contact spring-.-.-.---.-..-- 231 
Orltwith: telt-- Asst eee 219 
Oiltonpen ee enco-~aoeaesee 221, 236 
Nut: 10-82 hex..-.-...- 22. 221, 236 
Screw: 4-40 eccentric____..--- 235 
Terminal -end2=- 22222 ane ce 232 
Spine sos oe ee 236 
Cordele. soso. asa eee 229 
BUuLLOn tele eee ee 236 
Screw: 6-40 x 46". --- 220 
Witsher félte oes. See 229 
DLockwashér= <<< 2.0csscsece 225 
Dpecingcollar 52S. eee 246 
Spring = a See 235, 236 
Roller: (Aesem) os ee 220 
Coverme atnp=.-2- ss shcensed 237 
Paper guide plate_____------- 237 
Spring hook: left-__.-..---.-- 242 
Spring hook: right----_------- 242 
Ras ISH ee ete Se So 237 
Railsright tee: Se 237 
Screw: 6-40 x 8g""____________] 221 
SHINS <2 Meee eee he eee 238 
PxXtensiOne...-a-oso eee sees 226 
Lockout lever_......-......-- 226 
Nut: 156"-82 hex_-_.-.-...-.. 231, 234 
TSUBA LON: Saco ee eee 235 
Copyholders. 2s =e 237 
Copyholder (assem) (with ae- | 237 


cessories): black wrinkle; 6”. 


Cableciamp-uesse ec 2 230 
Cableiclanip= 2... a. seen 239 
Washer: fibers. -So-8 2 3225 238 
Briok6te 2 Sos Se 233 
Filter (assem)-.-....-------- 233 
Transmitting contact filter | 233 
(assem). ! 
Line relay radio filter (assem). 233 
DGrO Were 3a ce Soe ee ae | 233 
@apacitors.0.1 mf_-_.-.--<..- 233 
Resistor: 400 ohms__-__------- 233 
Shielding tube___------------ 233 
IR Glare ace ne aoe ao oe 236 
Bracket: 2. eer Sees 231, 233 
Screw: 6-40 x 1/6"_---------- 233 
Wore:2 sou ec eee eeu 233 
IWiIRO ce le ene Si oe 233 
@able:ibases 3-2 ossn Soe ee 229 
Nut: 154/-82 ring.-......---- 231, 2384 
Range finder door__-_.-------- 237 
Shims: 0.004” thick. _.__._.-- 235 
Bas ao os oe eee 222 
Rolerse ens accet eek aaah 222 
FLOUSING £ oe a nce eee 222 
Bearing ao soc cena soceeees 222 
Washer felt fost eee 222 
Function lever bail (assem)_..| 222 
Capacitorplate:- 22 =o Lee 233 
Capacitor (assem)_-_----..--- 233, 246 
Transmitting contacts filter | 288 


(assem). 


Loggloswiteh=..- 2+... ss<s-58 231 
Clutch lever bracket_______-_- 225 
Oil retainer: bakelite__...__--- 221 
Wicks teltshe: oe oe 220 
Button elise. sas So eee 217 
Bushing: bakelite__-_-__----- 233 
Retard, collseceaeaa aes oe 233 
Capacitor: 0.01 mf_.--------- 233 
Capacitor? O:lomf. - 2=-2<s--32 233 
White: asa ooo see ee 231 
Type-bar pallet: P g__--_..--- 244 


Fig. Nos. 
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Part No. 


| 
96883 . - - - 


97306__-- 
99250--.- 
99354 - - - 
99355 - -.. 
99356 ---- 
99357 _.... 
99564__ _ - 
99744... 
99745... 
99802 - - -- 
99803... 
99804-- _- 
99805 - - - - 
99806 - - - - 
99807... 
99809 _ __ 
99816._.- 
99818__.. 
101456 _ _- 
102510 _- 
102874 - _- 
102907 - _- 
102914. __ 
102915__. 
102916__- 
102917__- 
102918 __ 
102925 _ __ 
102940- _- 
102946 _ __ 
102985 _ _. 
103146 ___ 
103147 ___ 
103148 _ __ 
103236 _ - . 
108286 _ __ 
103288 - _- 
103362 _ _- 
103364_ _- 
103368 _ _- 
103370 __ 
103371 _-.- 
103376 _ - - 
103377 - . - 
103378 - . - 
103422. _. 


103443. __| 
103468. _- 


103503 . _ - 
103505. - . 
103517 -_- 
103524- .. 
103542. _- 
103601 _ _- 
103602. _. 
103603. . . 
103604. _- 
103605 - - - 


103606 - _- 


Name of part | Tig. Nos 

Tennial 21 2saeae oe oe se 235 
Lockwasherc aeaeee 5 aes one 219 
Motor-governor filter (assem) __| 233, 238 
Containersées.2e sense ose ee 233 
Bracket. ase e oan ase eee 233 
Bracket a. eer tone eed 233 
Clin ae ee ees ea 233 
suring cushion key top: P @___| 244 
Resistor: 8,000 ohms_.- ~~. —- 231 
Line and selector jack (assem) _| 231 
Platex= <3" Se eee 231 
Insulator: 0.094’’__-___....._. 231 
Insulator:00623!3<=-==32.--251 231 
Plunger: bakelite__.....---.-- 231 
Bricket=* cess abe 231 
Contact spring---..---------- 231 
Contact: spring !sncsocss 5.383 231 
Relay basei£2-5 = 5-2 se.o2 5s 231 
Cord’enard osc eae os 229 
Screw: 6-82.x 94/’__-_-----... 235 
Lord mounting._._-..--------| 229, 241, 242 
Power leads filter (assem) _- 24 16 
Spool retainer. _......------- 228 
Vilter bracket.........-------] 246 
Inigtlators = 5 ocean oe eee 246 
BTACketiscoset sats eseneeee 246 
Isnlilatorie-o =. Sacco sa eee 246 
Perminal blocks = .— 2s se | 246 
EHsndlee es ae ee See a 241, 242 
Gronnd lead sees ee 246 
Power leads filter__------..-- 246 
Type bar No. 6: with pallet P @_] 244. 
Rnb eG ee eee 241, 242 
Rin |S oot See ee eo 241, 242 
Pads felt 2S. = 25 Se 229, 241 
Plug: black:shell= ...=-.s.2=5- 234 
Fusetron: 1.6 amp.------.---- 229 
Fusetron: 1.4 amp._---------- 229 
Tea Gabe St a oa ee 241, 242 
Olpan ease ie pete a ete 242 
Chest CH-62-A (assem) _—____ | 242 
Chest. CH-50-A (assem) --- ~~ _ 241 
RacivtGl ite se ae were eS 241 
it fi ee See te ae 229, 241 
Wrashétei>- 253 Sees sane 229, 241, 242 
Base: black gloss........----- 999° 241 
Power cord (assem): approx | 234 

72” long. 
Cover front plate (assem): | 237 

black wrinkle. 
Cord (assem): (with 82474 ter- 234 

minal), 
Resistor: 120 ohms_-_-..------ 234. 
Brack6ts-st-cu eae esas nae 234 
Cord (Gssem) i 22- 234 
RGSISLOR CAROL ss 234 
Base, plates-2 ose as ee 229, 234, 241 
Nameplates. -sacccesssaese 237 
Wameplatezs: ec ece cused 237 
Nameplstess do 22-2 t sad 237 
Nameplate: 2 or. 5 22 = 2. <- 234 
Line cord (assem): approx 48" | 234 

long; (red shell plug). 
Line cord (assem): approx 48” | 234 


long; (block shell plug). 
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Part No, 


Name of part 


Fig. Nos. 


103607 _ _- 


103608. __ 
1038609. __ 
103610___ 
1038611___ 
103612___ 
103620_ __ 


103621 ___ 
103628 _ __ 
103651 ___ 
103652 - __ 
103745 _ __ 
103746 ___ 
103779___ 
103782 ___ 
103796___ 
103969 ___ 
104451 ___ 
104572 ___ 
104990_ __ 
104995 _ __ 
105045 _- 
105221 ___ 
105222 __ 
10522% - _- 
105229 _ __ 


1052380 ___ 
105235 _ __ 
105236 _ __ 


105237 ___ 
105238 _ __ 
105239 _ __ 
105241 _ __ 
105242 __ 
105264_ _- 


105284. __ 
105367 - _- 


105381 _ _- 
105399 _ __ 
105419 _ _- 
105420___ 
105421 ___ 
105447. _ 


5526 _ . . 
108 D912_ 
LOGOLOL L 


106040_ __ 
107005. _- 
107078. _. 
107079 _- 
107080 _ _- 
107081 __- 
107082 _ __ 
107083 _ __ 
107084 ___ 
107091 ___ 
107112... 


| 


Cord (assem): (with 82474 | 234 
terminal), > 

Screw: 34-16 x 3/7.--_-_--_- 242 
Screw: agn—1g! ae Wet s 242 
Wiashen. coos acceme eee cece 242 
2) e113 oeeeee ereeee e e ei oe 242 
Nut: 34-16 hex__._-_....__- 242 
Screw: %"-20 special__.._____ 242 
Witenchs 2b beens | 242 
SPONIN STOCK Sane ees Sone 241 
Set of type-bar pallets_.__.__ 244 
Set of spring cushion key tops- OH 
Oder ay Ao. een le 241 
Resistor:’/6iohms_..=<.22.---= 232 
WaSHOi co ee 229, 241 
Wry ehcrewee ee ee 234 
tS] ope bali 8 Seite OP ay oa: Be, a ore 241 
Screw: 10-32 x 74” flathead___| 241, 242 
bookwashere oases ee 238° 
Cito) O Shs eee ee ee ST 237 
Glass: 11199” x 614” x 14"___] 237 
Mies Te Aico ae anys Nie EEE, 223 
Oillwickis felis =e ee ae 219 
Contact spring-.---.-.-..---- 230 
Contact spring. -----...----- 230 
Contact spring-....-.---.-..- 230 
Chest. CH-50-B or CH-50-F | 241 

(assem). 

Set of type-bar pallets________ 244 
INGE tes eee 234 
Terminal block (assem): 5 | 2385 
terminals. 
Switch. (assem)--..2........- 234 
Resistor: 120 ohms (G0-60)____| 234 
Cable: keyboard_-__....____- 235 
Power cable: in base__________ | 229 
Line cable: in base____.-_.___- 229 
Slip-connection mounting plate | 230 

(assem). 

Cord (assem): with 82474 ter- 234 
minals. 
Chest. CH-62-5 or CH-62-F 242 

(assem). 

Blocking bail: -s2 se 222 
PU Peter a ee ee | 242 
Screw: 10-382 thumb__.______- 234 

LELv hive Woe eae ee ie 2 ore 234 
RGbAININE Pin ps ton es 234 
Governor brush and speed ad- } 238, 240 

adjusting bracket (assem). 

Cabletivesistor= =.= 2 234. 
Meckwasher. 2 aoe ee 231 
Spring cushion key top: 

HST OP 2 ee Sse eee 244 
Set of spring cushion key tops_| 244 
Set of spring cushion key tops_| 244 
Channel clamp: short; left side_| 242 
Channel clamp: long; right side_| 242 
Clamp plate: left side.--______ 242 
Clamp plate: right side. _ ~~. _- 242 
LNAbsy srl b levee ee cee ee eicee, Co 242 
Ef EP Pee 242 
hockwasher=ecms nen 8 242 
Lord: mounting sas snc2 == 242 
Shims; 0.002” thick_.._-_-___) 236 


eo. 
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Figure 248. Actual wiring diagram for Printer TG-7-A. 
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Figure 249. Schematic wiring diagram for Teletypewriters TG—7-B and TG-37-B. 
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Figure 250. Actual wiring diagram for Teletypewriters TG-7—-B and TG-—47-B. 
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